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Until recently, duodenal ulcers have been considered rare in infancy 
and childhood. Since 1908, groups of cases have been published by 
several writers, and the increasing number of reports during the past 
three years indicates that the condition is not a very uncommon one, 
and that it has been probably overlooked in the past. 

In the literature I have found references or full reports of ninety-one 
cases of duodenal ulcer in the first year of life, making, with four cases 
of my own reported in this paper, ninety-five cases for study. All but 
twenty-one of these have been published since 1908. These facts indicate 
how little this condition was known until five years ago. In the post 


mortem records of the Babies’ Hospital embracing 1,800 autopsies, fully 


90 per cent. of which were in children under 1 year, duodenal ulcer is 


recorded but four times, and, « uriously, three of these cases were observed 
within a period of three months, the other case two and a half years 
before. It is doubtless true that had it always been carefully looked for, 
other cases might have been discovered. 

Kntz! (Budapest) reports 10 instances of duodenal ulcer in 364 
autopsies on infants under 1 year, made in an infant asylum. Schmidt? 
(Breslau) observed 20 cases in 1,109 autopsies in infants under 1 vear. 
A still greater frequency is indicated by the observations of Helmholz,* 
who found in 16 autopsies on atrophic infants, duodenal ulcers in &. He 
calls especial attention to certain superficial ulcers which may easily be 
missed even when autopsies are made with considerable care, since the 
cause no symptoms during life, and neither hemorrhage nor perforation 
is found at autopsy. Half his cases belong to this group. Granting that 

* Read at the annual meeting of the American Pediatrie Society, Washington 
D. C., May 6, 1913. 

1. Entz: Kézhérhizi Orvostirs iiléski jkoe, Budapest, Nov. 4. 1908, quoted 
by Flesch in Jahrb. f. Kinderh., Ixxvi, 542. 

2. Schmidt: Berlin Klin. Wehnschr., 1913, xili, 593. 

3. Helmholz: Deutsch. med. Wehnschr., 1909, p. 534; Arch, Pediat., Septem 
ber, 1909. 
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there is a considerable number of such ulcers which may be detected at 
autopsy only with some difficulty, even then we cannot assume that duo- 
denal ulcers in infancy are at all common. However, as compared with 


round peptic ulcers of the stomach they are certainly much more often 


seen. Thus Entz observed ten duodenal! to one castric ulcer. There is no 


case of peptic uleer of the stomach 1 the autopsy records of the Babies’ 
Hospital. 
Of sixty-five cases in which the age of infants with duodenal ulcers is 


given, 70 per cent. of the patients were between 6 weeks and 5 months 
old, the greatest frequency being between the sixth and tenth week; only 
seven patients were over 5 months old; nine were in the new-born. The 


] 


age incidence is very striking. It corresponds very closely with the age 


’ 


incidence of deaths from marasmus. 

While duodenal ulcers may be seen in patients of any age and in those 
who are well nourished, the great majority occur in infants of the 
marasmus (atrophic) type. Whether there is a more definite association 
than simply a lowered vitality of the mucous membrane of this part of 
the intestine, it is impossible to say. 

Two predisposing factors seem of some importance: A lowered gen- 
eral vitality of the patient, as in infants suffering from marasmus, and 
previous digestive disturbance, a history of which is present in a very 
arge proportion of the cases. 

The situation of the ulcer in the great majority of the cases is in the 
posterior wall of the duodenum. Practically all of them are above the 
papilla, and when but a single ulcer is present the usual seat is just below 
the pyloric ring (Fig. 2). 

Of 51 cases in which the point is mentioned, there was only a single 
ulcer in 35 cases: two ulcers in 8 cases, and more than two in 8 cases. In 
2 or 3 mm. to 1.5 em. in diameter. Duodenal 


ulcers are circular in shape, they have shelving, sharp edges, usually 


described as “pushed out,” and often show at the base open blood-vessels 
of siderabli e. They may involve only the mucous membrane or 


they may go to the muscular coat, quite to the peritoneal coat or may 
perforate. 

Microscopical examination shows an almost complete absence of round 
celled infiltration and other evidences of inflammatory reaction. The 
mucous membrane of the duodenum elsewhere is generally normal, except 
that it may be blood stained. Large clots may be present in the duo- 
denum or the small intestine lower down and blood may even be found 
in the colon. The stomach also may contain fresh or old blood. It is 
rather surprising that although gastric ulcers are believed to have the 
same etiology and pathology, in but a single case have I found recorded 
the coexistence of gastric and duodenal ulcers in the same patient, even 


including the cases observed in the new-born. 
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The association of duodenal ulcer with burns is so constantly men- 
tioned in works on adult medicine that it is of some interest to note that 
not one of the recorded cases of duodenal ulcer in infants which I have 
collected have complicated burns. Ulcer has been found complicating 
many pathological conditions, but there seems to be no adequate reason 
for connecting it with any except marasmus, and even this is regarded by 
some writers as accidental. 

I have nothing to add to the generally accepted view of the patho- 
genesis of these ulcers, viz., that they are due to thrombosis followed by 
self digestion of the mucous membrane over a circumscribed area. The 
situation of the ulcers, above the papilla, indicates that the lesion is due 
to the action of the gastric juice. 

selow the papilla the presence of the alkaline pancreatic and hepatic 
secretions seems to exert a protective influence on the mucous membrane 
of the intestine. That it is the direct action on the intestine of the 
gastric juice not yet neutralized is indicated by an observation of 
Freund’s* on an infant 2 months old, who was operated on by gastro- 
enterostomy for pyloric stenosis. For a time progress was favorable, then 
bloody stools followed by death, the autopsy showing ulceration of the 


jejunum below the opening which communicated with the stomach. 


SYMPTOMS 


In a little more than one-third of the recorded cases no symptoms 
which could be attributed to ulcer were present during life, the condition 
being found at autopsy in infants dying of intercurrent disease or of 
marasmus. 

In a second group of cases death occurred suddenly in collapse, some- 
times preceded by ordinary gastro-intestinal symptoms and sometimes 
not. In a few patients with such a history the autopsy disclosed a con- 
cealed hemorrhage, the duodenum, and in some cases the intestine lower 
down, containing large clots, though no bloody discharges were present 
during life. In other cases there was found an acute perforating ulcer 
and usually commencing general peritonitis. After the development of 
the first symptoms of collapse death may ensue in a few hours, or life 
may be prolonged for a day or a day and a half, rarely longer in patients 
of this age and class. The diagnosis of peritonitis under these conditions 
is extremely difficult, since neither vomiting, fever nor distention may be 
present, the only thing suggesting it being the acute collapse. On account 
of the age of the patients such symptoms as pain and localized tenderness, 
of much value in older subjects, are of no assistance in making the diag- 


nosis in infants. 


4. Freund: Mitt. a. d. grenzgeb. d. Med. u. Chir., xi, 326. 
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suggesting pyloric stenosis are seen for the first time in an infant over 3 
or 4 months old, duodenal ulcer should be borne in mind as a possible 
explanation. 

Something should also be said regarding the relation of duodenal 
ulcer to melena, or the gastro-intestinal hemorrhages of the new-born. 


) 


Dusser,® in thirty-one collected autopsies on such cases, mentions five in 
which the only lesion was a single duodenal ulcer; in four of these, blood 
was vomited as well as expelled by stool. In a patient of my own (Case 
4) dying on the twelfth day, multiple erosions were found in the stomach 
as well as an ulcer in the duodenum. In reviewing the cases seen in the 
new-born one is struck by the fact that the hemorrhages were more 
extensive than in other cases of duodenal ulcer and seemingly out of 
proportion to the size of the ulcer; also that they were usually both 
gastric and intestinal. This gives rise to a suspicion that the cause of 
the bleeding in these cases is a general one and not entirely the ulcer 
and possibly not even connected with it. There are no sufficient reasons 
for invoking a different pathology for the ulcers occurring at this time 
of life and those which are seen in later infancy. 

In only one case, No. 2, of my own series, was jaundice mentioned 
as an associated symptom. In this case the connection was not quite 
clear. The jaundice was so intense as to suggest malformation of the 
bile ducts, yet no obstruction was found at autopsy either in the cystic 
or hepatic ducts. It was apparently due solely to catarrhal swelling of 
the mucous membrane of the duets. 


DIAGNOSIS 


The gastro-intestinal symptoms preceding duodenal hemorrhage are 
usually of a mild type and subacute, so that enterocolitis with its fre- 


quent bloody and mucous stools is not likely to be confounded with ulcer. 


There is lacking also the persistent vomiting (not bloody), the parox 
ysmal pain, the tenesmus, with the passage of blood and mucus from the 
bowels, but no fecal matter, all of which are characteristic of intussuscep 
tion ; although the age of the patients, the suddenness of the invasion and 
the acute prostration somewhat suggest it. With blood appearing both 
in the vomitus and in the stool one might be in doubt as to whether the 
lesion was gastric or duodenal. The far greater frequency of duodenal! 
ulcers of course makes this lesion much the more probable one 

In the case of symptoms pointing to acute perforative peritonitis in 
an infant, duodenal ulcer should be remembered as one of the possible 
causes and next to appendicitis probably the most frequent one. 

From what has been said it will be evident that the diagnosis always 


has been and still is a matter of much difficulty, and it is not surprising 


9. Dusser: These, Paris, [S89 
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in fat. Examination showed a poorly nourished infant of the marasmic type; 
weight but 5 pounds, 7 ounces. Except for the presence of a moderate degree 
of thrush and erythema of the buttocks, the physical examination was negative. 
The abdomen was normal; there were no peristaltic waves and no pyloric tumor; 
heart and lungs normal. 

The infant was placed on a skimmed milk formula containing fat 0.60; sugar 
6.00; protein, 1.20 per cent. The child lived eight days after admission, during 
which time she vomited in all but six times, twice on the first day, twice on 
the second day and only twice thereafter. The vomiting was not forcible. The 
appetite was good; the child generally took her food well. The bowels moved 
usually twice a day; for the first three days the stools were yellow, smooth 
and well digested; afterwards they were yellow and thin, but never frequent, 
and no blood was present. Even from the beginning the prostration was marked. 
The temperature was habitually subnormal in spite of artificial heat and the 
use of a cotton jacket. The loss in weight continued for the first four days, 
after which the child became somewhat edematous. During the last three days 
in the hospital the temperature was not above 95 F. Death occurred quite 
unexpectedly in a condition of collapse. There was no marked abdominal dis- 
tention and no tenderness was noted. 

Necropsy.—Permission to examine the brain was not obtained. The heart 
and lungs showed nothing of importance. On opening the abdominal cavity the 
parietal peritoneum and omentum were found much congested and showed 
numerous small hemorrhages. The peritoneal cavity contained about 70 c.c. 
of turbid yellow fluid, which after standing deposited a heavy precipitate of 
pus cells. The cause of the peritonitis was found to be a perforating duodenal 
ulcer. It was situated on the posterior wall just below the pylorus. It was 
circular, about 5 mm. in diameter and had a typical “punched out” appearance. 
No signs of repair at its borders. The mucous membrane of the intestine was 
blood-stained, but no other lesions were present. The stomach was congested 
but showed no ulcers. Cultures from the peritoneal fluid showed the strepto- 
eoccus and colon bacillus. Streptococci were also obtained from the heart’s 
blood and lungs. 

Microscopical examination of the ulcer was made by Dr. Martha Wollstein, 
pathologist to the hospital. There was no inflammatory reaction, but a loss 
of substance which at one point involved all the coats of the intestine. The 
edges of the gap were sloping, not undermined. The walls of the mucosa, sub- 
mucosa and muscular coats forming the edge of the ulcer had undergone necrosis 
and were converted into a granular, poorly staining layer. The epithelial layer 
of the mucosa was degenerated or absent for some distance beyond the borders 
of the ulcer; beyond this the duodenal wall was normal. The adherent pancreas 
was also normal. 


CASE 2.—Two ulcers in the duodenum; intense jaundice; tntestinal hemor- 
rhage; death from marasmus. 

History.—M. N., a male Italian child, 2 months old, was admitted to the 
hospital on account of marked jaundice and progressive loss of weight. The 
parents were not very intelligent and no detailed previous history could be 
obtained. It was ascertained, however, that the child was born at full term 
after a normal labor and had been breast fed up to admission. It had never 
thrived. Jaundice was first observed two weeks before and had steadily increased. 
The stools were gray and the urine stained the napkins. The history of the 
jaundice, given by the parents, was corroborated by a physician who had pre- 
viously seen the patient. 

Examination on admission showed a small, wretched looking infant; weight 
514 pounds. The jaundice was intense, the skin being of an olive-green hue. 
The sclerae and mucous membranes were also stained with bile. Nothing of 


importance was discovered in the head, neck or chest. The abdomen was 
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] ? 


tympanitic, only moderately distended, the circumference being 13% inches. 


1] 

The lower border of the liver was felt just below the costal margin; the spleen 
abnormal masses were felt. 

d on a milk formula having the following percentages: 

0.60; gar, 5.00; protein, 1.20 per cent. ‘This patient also lived eight 

days after tr nto the hospital 

much of the subnormal, 94 F. being noted on one occasion. The urine gave 


During this time the temperature was 


a strong acti » bile, but contained no blood or casts; urobilinogen test 
negative. the ls were white, pasty, offensive and large for the food taken. 
rhe presen bile could not lemonstrated. The stools contained 


immense quan fat which formed approximately 90 per cent. of the dried 
| 


residue. fly in the forn vps, although there was also a large 
excess of neutral fat There was both macroscopic and occult blood in the stools. 
At no time was there diarrhea, and there was no vomiting of blood. Both 
Wassermann and tuberculin tests re negative. Blood examination at the time 
of admission showed: Hemoglobin, 55 per cent.:; red cells, 3,900,000; white blood- 
eells, 15.000; polymorphonuclears, 25.0 per cent.; lymphocytes, 76.3 per cent. ; 
0.3 per cent. One week later the hemoglobin was but 20 per cent. 
ind red cells, 1,700,000 

lhe duodenal catheter was passed without much difficulty to ascertain the 
presence of bile. None could be obtained but on withdrawing the tube it was 
found to contain a blood-clot.. This was repeated three or four days later and 
a larger clot obtaine rhe child grew progressively worse and died of exhaus 
tion. From the presence of blood in the stools and in the duodenal eatheter the 

diagnosis of duodenal uleer was made 
Vecropsy.—Bod naciated and deeply jaundiced, and all the internal organs 
ply bile stained; a small area o yronchopneumnia in right upper lobe; heart 
pancreas | te rmal; spleen, normal in size and appearance. 
ereenish ( not enlarged and not hard; capsule thickened, espe 
it increase in t connective tissue; no recent exudate; 
gall-bladder contained thick, dark 2 n bile which ecould easily be expressed 
through the duet into the duodenur (‘ystic and hepatic ducts appeared normal. 
Duodenum showed two sm: ound “punched-out” uleers, each about 5 mm. in 
diameter. One w ituated low t pylorus (Fig. 1). It extended quite 
en a small blood-clot from a bleeding 
rr down. The other was similar 
1 the duodenum. ‘The rest of the 
congestion and enlargement of 
normal, except jaundiced. Cultures 

i ] li and pneumococci. 

Wollstein showed a loss of epithelium of 
mucosa, eden f tl and submucosa, but no cellular infiltration. 
museulat id peritone: CO% e normal. ‘The liver showed no increase 


connective tissi he | essels and capillary bile ducts were normal. 


CASE 8 i qle le ) duode i: concealed hemorrhage; sudden death. 

History M male child, nonths old, admitted to hospital on account 
of diarrhea and vomiting which had | | one week. Family history unimpor- 
tant For the first two months the y had been breast fed and did well; then 
had been put out to board and had not thriven. The bowels had been generally 
loose, but no vomitil had been noted till one week before admission. Stools 
thin and green, four or five daily; no fever, but steady loss in weight. 
On admission the child weighed ounds, 14 ounces; fairly well developed ; 


not appear acutely ill lungs normal; spleen palpable one-half 


w eostal margin: liver, enlarged, the lower border 1% inches below the 


margin: Wassermann negative. Blood: hemoglobin, 60 per cent; red cells, 
1.400.000: white cells, 14.000; polymorphonuclears, 40 per cent.; lymphocytes, 
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The child was put on protein milk (Hiireissmilch) 4 ounces every three hours. 
No further vomiting occurred after admission. The stools continued from four 
to six a day and for the most part were thin and of a grass green color; no 
macroscopic blood. The temperature remained normal for four days when it 
rose to 101.4 F., later to 102.6 F. Until this day the child did not appear 
seriously ill and looked much the same as during the previous four days. <A 
marked pallor was then noted, the patient looking almost exsanguinated, though 
no blood was seen in the stools and no other hemorrhage had been observed. 
Death occurred quite suddenly on this day, almost without warning. 





Fie, 1—Two uleers in the duodenum, — 4 2. <A, artefact: U, uleers; 


r. papilla, 


Vecropsy.— Body well nourished; small areas of ataleetasis in lungs but no 


pneumonia: liver extremely fatty, with a few small subcapsular hemorrhages 


especially on the under surface. The stomach contaimed a large amount of 
blood-stained fluid and showed many submucous hemorrhages, but no ulcers. 
The stomach contained one large soft, dark red clot which extended into the 
duodenum, ‘Three millimeters below the pyloric valve on posterior wall (Fig. 2), 
there was an oval ulcer, 4 by 8 mm., edges sharply defined; no surrounding 
inflammation. At the base of the uleer small clots and a bleeding point were 
discovered. The ulcer had the typical “punched-out” appearance; it extended 
through the muscular coat to the peritoneum. Mucous membrane in the neigh- 
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borhood was pale. ‘The rest of the small intestine showed nothing abnormal, 
Nothing of importance in the other viscera. 

Micrescopical Examination by Dr. Wollstein: The normal mucosa showed 
an abrupt solution of continuity without any inflammatory products. The 
epithelial Javer and Brunner’s glands had disappeared leaving an_ irregular, 
narrow, glandular, poorly staining layer internal to the muscularis mucosa. The 
submucosa contained no Brunner’s glands, but showed no inflammatory products. 
The muscular coats were normal. The duodenum on either side of the uleer was 


quite normal, even the epithelial covering being intact. 


CASE 4 1 single ulcer of the duodenum, with multiple erosions in the mucous 


membrane of the stomach in a newly born child; no hemorrhages present. 








Fie, 2 \ single uleer of the duodenum in the usual situation. Case 3. 


U, uleer; P. papilla; P. R., pyloric ring. 


History.—R. D., a male child, 12 days old, was admitted for vomiting and 
diarrhea which had existed almost from birth. The infant was one of twelve, 
five of whom were living and six dead; all from marasmus, the history stated. 
The birth was at term and the labor normal. No breast feeding had been given; 
at first the food had been condensed milk, afterwards nothing but barley water. 
All the food had been poorly taken and much of it had to be forced. The stools 
had never been normal; for a few days before admission they had been from two 


to five daily, thin, of a yellow-green color and contained mucus. Vomiting had 


occurred after almost every feeding. ‘The stomach was emptied two and a half 
hours after feeding and was found to contain a small amount of mucus, but 
no blood. 

On admission the child was in extremely bad condition, very feeble, almost 
moribund in faet; weight six pounds. No local evidences of disease in the 
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abdomen; rales at the bases of both lungs; no nervous symptoms; temperature 
nomal. 

The child was put on a weak milk formula, fat 0.90; sugar, 5.00; protein, 0.70 
per cent., and castor oil was administered. On the following day the temperature 
rose to 104.6 F. and remained above 102 F. the entire day. Vomiting continued, 
though but little food was taken. ‘The stools never contained blood but were 
frequent, thin and green, at times only a stain on the napkin. There was no 
improvement in any of the symptoms and death occurred forty-eight hours after 
admission. 

Vecropsy.— Body wasted; nothing of importance in thoracic organs; liver, 
fatty and slightly congested, no increase in connective tissue; pancreas congested ; 
kidneys showed uric acid infarcts in many pyramids. 

The stomach contained blood-stained mucus and the mucous membrane showed 
many erosions extending quite to the muscular coat. They were of irregular 
shape, some rounded and some elongated. They were below the rugae rather 
than on them. In the duodenum was an ulcer 4 by 8 mm. situated on the 
anterior wall, about 1 em. below the pylorus and 1 em. above the papilla. It 
had a bile stained base; edges congested and elevated. Elsewhere the duodenum 
appeared normal. The rest of the small intestine showed intense congestion, 
but no hemorrhages and no ulceration. The solitary follicles of the colon were 
generally swollen. There was swelling and congestion of the mesenteric lymph 
nodes. 

I wish to acknowledge my indebtedness to Dr. Stafford McLean for assistance 
in collecting the literature and to Dr. E. A. Morgan for the drawings of the 
pathological specimens. 


SUMMARY OF LITERATURE ON DUODENAL ULCERS IN INFANCY 


rhe earliest cases reported in the new-born were collected by Dusser® in 1889. 
In thirty-one collected autopsies on gastro-intestinal hemorrhage in the new-born 
there were five in which duodenal uleer was found. These are as follows: 


Spiegelberg: Case 1. On the fourth day, suddenly, hemorrhage from the 
stomach and intestine; death in a few hours. Stomach showed eechymoses only. 
The duodenum showed round ulcer close under the pyloric valve: swelling in the 
follicles of the large intestine; no other lesion. Case 2. Thirty hours after birth 
sudden eccurrence of bloody vomiting and shortly afterwards bloody stools; death 
in twenty-four hours. The stomach contained 30 ¢.c. of fresh blood; the mucous 
membrane was normal. Midway between pylorus and papilla a large coagulum 
in the duodenum; in the posterior wall one large and two smaller ulcers. 

Landau:" An infant dying on the fifth day had bloody vomiting and bloody 
stools. Necropsy: Large clots in the stomach; mucous membrane normal. Round 
ulcer in the duodenum 5 em. from the pylorus, size 5 by 8 mm. Rest of the 
intestine and mucous membrane normal. 

Kling:'* Death on the fourth day. Symptoms, vomiting of blood and bloody 
stools. In second portion of duodenum, posterior wall, wleer, 1 by 1.5 em., per- 
forated at one point. 

Zeischwitz:" Thirty hours after birth copious hemorrhage from the rectum; 
arterial blood. Death the following morning. In the posterior wall of the 
duodenum a little above the papilla an uleer going to the muscular coat; an 


artery opened; intestines elsewhere normal. 


More recently Gruber in a report of seventeen cases under 10 years old, men- 


tioned two duodenal ulcers in the new-born, 


10. Spiegelberg: Jahrb. f. Kinderh., 1869, p. 33: 

11. Landau: Ueber Melena Neugeborenen, Monograph, Breslau, 1874. 

12. Kling: Ueber Melena Neonatorum, Inaugural Dissertation, Miinchen, 1875. 
13. Zeischwitz: Schmidt, 1888, xxxv. 
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Schmidt? reports one case in an infant five days old, and one of my own 
cases, an infant 12 days old, should probably be included in this group. 

The principal reports of cases of duodenal uleers in later infancy are the 
following: 

Veit: An infant 1 week old, previously healthy; sudden onset, pain, fever, 
anorexia; death in thirty-six hours; no blood in stools or vomitus. Necropsy: 
coffee-ground material in stomach and intestines; large blood-clot in the duo- 
denum; two duodenal ulcers on posterior wall; no perforation. 

Adriance : An infant 10 months old suffering from marasmus with marked 
gastro-intestinal symptoms for two weeks. Vomiting persistent, but vomitus 
contained no blood. Four days before death blood from the rectum following 
intestinal irrigation. After this two or three bloody stools daily until death. 
Necropsy: bright and dark blood in stomach; a duodenal ulcer, 1 by 2 em., just 
below pylorus on posterior wall, going through all the intestinal coats. 

Borland: An infant 8 months old; severe general pustular eczema; gastro 
intestinal svmptoms for three days; vomiting of blood; no mention of blood in 
stools. Necropsy: round ulcer just below pylorus on posterior wall; large mass 
of clotted blood in peritoneum ; no peritonitis. 

Torday : An infant 8 months old, admitted for atrophy and rickets; shortly 
after began to vomit in a manner characteristic of pyloric stenosis. This con- 
tinued in spite of diet changes, stomach washing, ete. No blood in the vomitus 
or stools. Peristaltie waves present. Pylorus, not palpable. Death six weeks 
later. Necropsy: stomach greatly dilated; no pyloric stenosis; but uleer 5 mm. 
below pylorus; blood in the intestines Author believes that pyloric spasm was 
caused by the ulcer 

Entz,' quoted by Flesch In 364 autopsies on infants under 1 vear, ten duo 
denal uleers and one gastric uleer; ages between 6 weeks and 5 months. Two 
perforated and caused a purulent peritonitis. Death in three from hemorrhage. 
In most cases definite gastro-intestinal symptoms with infantile atrophy preceded. 
Diagnosis usually made at autopsy only 

Kiittner:'* Patient 1 month old; seven days after birth vomiting, diarrhea 
and for two days bloody stools. Twenty-three days later vomiting of blood and 
death. Neeropsy: <A single round ulcer upper part of duodenum, 5 mm, in 
diameter. Author reports also a case in a child 4 years old. Refers to Collin’s 
monograph’* who in 279 cases of duodenal ulcer found seventeen under one vear. 


months old, had been vomiting almost from birth in 


Finny: An infant, 21% 


spite of stomach washing, ete. Pyloric stenosis diagnosed; later bloody stools 


led to a suspicion of duodenal ulcer, confirmed by autopsy. ‘Two ulcers present 
1.5 em. below pylorus in posterior wall: one had perforated; pylorus contracted 
and its muscular coat thickened. 

Sochaczewski: An infant 5 months old; gastro-intestinal symptoms since 
$ weeks old: general condition wretched During the last twenty-four hours 
three to four large bloody stools; no vomiting. Necropsy: single uleer in pos 
terior wall two fingers’ breadth below pylorus Peyer’s patches swollen but no 
other ulcerations. 

Helmholz’ (first communication 1909 Reports nine cases of duodenal ulcer 
of which eight came to autopsy. Five of these were between three and five weeks 
old; three between 214 and 4 months. All were in atrophie children. <A single 
ulcer was present in four of the eight cases. Intestinal hemorrhage was noted 


in four; in four others no definite local symptoms. In the child who recovered 


14. Veit: Deutsch. med. Welnschr.. 1881, p. OS1. 

15. Adriance: Arch. Pediat., 1901, p. 277. 

16. Borland: Lancet, London, 1903, ii, 1084. 

17. Kiittner: Berlin Klin. Wehnsehr., 1908, xlv, 2009. 
18. Collin: Thése, Paris, 1890 


19. Sochaezewski: Arch. der Kinderk1 1909, 1. 
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the diagnosis rested on the sudden development of marked prostration; almost 
collapse, followed by intestinal hemorrhage which lasted three days. Patient 
was an infant 2 months oid and was well five months later. In a second com- 
munication (1909), he reports seven additional cases; like the former ones 
these were seen in different German clinics; all of these patients were likewise 
atrophic infants. In three intestinal hemorrhage occurred and in one of these 
there was also perforation; in four there were no definite symptoms. Six of 
these patients were between 1 and 3 months old and one was 7 months. In 
three of the cases a single uleer was present; in four two or more. 

Griffith:* An infant 6 months old; symptoms for two days; vomiting fol- 
lowed shortly after by trace of blood in the stools. On the following day vomited 
clear blood several times and one large hemorrhage from the bowel; death in 
collapse. Necropsy: ulcer, 5 mm. in diameter, in posterior wall of duodenum 
just below the pylorus. Ulcer extended through the intestine, but adhesions 
prevented the escape of fluid into peritoneum. Stomach contained 1 ounce of 
bloody fluid. 

Hertz:* An infant 2144 months old, artificially fed. Frequent bloody stools 
for two days, followed by death. A single ulcer in the upper part of the duo- 
denum, 1.5 by .75 em. in diameter. 

Gruber:* In 4,208 autopsies, 1,147 peptic erosions, scars or ulcers; 17 duo- 
denal ulcers in children under 10 years; six in infants between 3 and 8 weeks: 
details not given. 

Weill® and Gardére: An infant 1 month old; digestive disturbances from 
birth with diarrhea and irregular vomiting; traces of blood noted in stools, but 
no real bleeding. Case regarded as a delayed hemorrhage in the new-born, due to 
intestinal lesion. Necropsy: a single ulcer just below pylorus; blood-clot in the 
duodenum. 

Flesch:* An infant, 3 months old, atrophic, anemic, losing weight. Symp- 
toms for last fifteen hours; large, bloody stools; subnormal temperature; death 
in collapse. Necropsy: two ulcers, one just below pylorus and one just above 
papilla; follicular gastro-enteritis present. 

Schmidt:* In 1,109 necropsies on infants in the first year, twenty cases of 
duodenal uleer. Most of the patients in poor general condition; ten were atropic. 
They were seen associated with a great variety of conditions — rickets, whooping- 
cough, nephritis, empyema, meningitis, pyloric stenosis. Author thinks no closer 
association with atrophy than with any other condition of marasmus. Of the 
twenty cases, peritonitis was present in three and hemorrhage in seven. In ten, 
ulcers were latent. The usual situation was just below the pyloric ring. 

Birk® (quoted by Helmholz, unpublished): Eight cases; ages eight weeks to 
ten months. Three with pyloric stenosis; one with pylorospasm; two in normal 
infants who were well up to a day or two before death from hemorrhage; two 


with acute pneumoccoccus infections. 


14 West Fifty-Fifth Street. 
20. Griffith: New York Med. Jour., Sept. 16, 1911. 
21. Hertz: Referat im Hospitalstidende, 1911, liv, 35. 
22. Gruber: Referat im Miinchen. med. Wehnschr., 1911, lviii, 1668. 
23. Weill and Gardére: Lyon méd., 1911, exvii, 1177. 
24. Flesch: Jahrb. f. Kinderh., 1912, Ixxvi, 542. 
25. Fischl: Pfaundler and Schlossmann, Am. Ed., 1908, iii, 149. 
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HENRY ; . W. BOSWORTH A.M. 
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amounts of variations from these formulas are seen. It will be noticed 
that in every case the total protein found was less than that called for. 
No determinations of fats or sugars were made. If as much error 
occurred with them as was found with the protein, many of the formulas 


would have been very deficient in caloric value. ‘These errors we at first 


TABLE 1.—PERCENTAGES OF ASEIN, Etc., IN LABORATORY MILK FORMULAS 


Formulae Prescribed Found 


Sample —— — a 


' 8 : Protein 
Fat Proteil Casein th 
cates sti lotal 





ms 
= 

4 
2 
2 
5 
4 
RS 
m5) 
4 
4 
a 
wo 

» 

9 


mm Se PO DO 
“> bD tn 


TABLE 2.—ANALYSIS OF PERCENTAGE CREAM AND MILK 


Cream 16% Cream 1% Milk *, F. Milk 
Cas. Alb. T.P. Cas. Ale | T.P. Cas. Am i T.FP. ‘as. Alb. |T. P. 


998 — 


2.54 5 (0.67) = : 2.4 =. 


put down to irregularities in the milk and cream used in making the 
mixtures. On examination of these products, however, we found that they 
were fairly uniform in composition, as is shown by the figures in Table 2. 
The greatest variations are found with the creams, but the actual error 
caused by these variations would be very small, as the creams are always 


diluted with the other ingredients in the mixture. 


Whey 


Cas. 


1.5 (0.78) 2 I 2.76 = 2.0 (0.76) ; —-9 9? (0.96) e738=80 
?10=— 1.4 (0.70) S Se = 3. 2? 88 = 2.1 (0.78) 3.08 = 2.1 (0.98) 6.87 =: 0.4 
? = y 
i i 


(O.87 3.19 = 2.2 (0.99) 0.87 = 0.0 


Alb. 
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ENTAGES OF CASEIN IN HOME MODIFIED FORMULAS 





Table 3, in contrast with Table 1, gives the results of examination of 
fifteen home modifications. These were made from 10 per cent. cream 
at-free milk which were furnished by a reliable dairyman. It will 
be noticed that only six of the fifteen mixtures contained less protein than 
the formulas ealled for, while the average error is much less than in the 
case of the mixture prepared in the food laboratory. We can give only 


one f anation for the variations and deficient proteins found 


easible exp 
among the laboratory formulas, i. e., that there is a lack of careful technic 
on the part of those concerned in making the mixtures correspond more 


closely to the prescribed formulas. 








rABLI ANALYSIS OF HOME MODIFICATIONS 











Formu Prescribe Found 





Sample 
7 > Total 
Fat Sugat Protein Casein 
. Protein 


4 2.0 0 1.50 1.4 1.85 (+) 0.3 
3 9.5 6.5 2.15 2.0 2.8 (+-) 0.) 
{ 1.25 6.5 1.25 1.0 1.37 | (+) 0.1 
5 2.0 6.5 12 0.85 1.16 ( ) 0.1 
6 1.75 7.0 1.5 iz 1.5 (—) 0.0 
7 2.0 6.5 1.5 1.3 By | } (+) 0.2 
s 3.25 7.0 1.75 1.1 1.6 | (—) 0] 
9 2.0 6.5 1.6 1.0 1.4 (—) 0.2 
l. B- 0.8 2 | (—) 0.1 
: 1.6 1.4 1.8 (+) 0.2 
1.6 1.0 1.4 | (—) 0.2 
1.7 Lz | 1.6 
1.5 1.] ] 
2.0 Le 25 











METHODS OF OVERCOMING THIS DEFICIENCY OF PROTEIN 








There are three methods of making up formulas which will give a 
more exact casein content: (a) Secure cream and skimmed-milk from a 
reliable dealer and have him furnish proper analysis of the same. From 


the analysis a mixture of any desired composition can be made with a few 


simple calculations. This method is recommended for home use under 


1 


the direction of a physician. (b) Recommended for hospitals and institu- 
tions: Secure cream and fat-free milk. Determine the percentage of fat 
in the cream by the Babcock test. Determine the percentages of casein 
in the cream and fat-free milk by the volumetric method of Van Slyke 
and Bosworth. 


The percentage of casein multiplied by 1.4 would give the percentage 


of total protein (or a figure which is close enough to it for all practical 










































H. Il. BOWDITCH—A. W. BOSWORTH 397 


purposes). By the use of simple calculations, mixtures can be made 


which will vary from the formula by about 0.1 of protein. (c) This 
method is in the experimental stage and is not recommended for general 
use at present. The desired mixture is made by using the necessary 
amount of cream, whey, etc., and dry powdered casein or paracasein. The 
percentages of fat and protein in the cream are determined and the whey 
is assumed to contain 0.9 per cent. protein. (N. B. It is quite important 
that some whey be used, as it furnishes the inorganie constituents 
demanded by the growing baby. The proper amount of whey to be used 
has not been accurately worked out as yet.) The amount of protein 
necessary to complete the formula is secured by adding in the form of dry 
powder, casein or paracasein.? 


EXPERIMENTS WITH DRIED POWDERED PARACASEIN 


One of the preliminary experiments which was carried out is seen 
the following. It was undertaken to determine the digestibility 
formulas made with dry powdered casein. 


TABLE 4.—ANALYSIS OF FORM ULAS IN AUTHOR’S EXPERIMENTS 


Formula Nitrogen 
Protein in Food | Volume 
by Analysis Taken 


Date ————— —- —— A 


| ‘ 
Ingested Excreted 
gm. gm. 


, lo 
Fat | Sugar | Prot. 





{ Urine | Feces 











The patient, H. A., was admitted to the hospital Jan. 15, 1913, for observa- 
tion and feeding. The child was apparently normal, fair physical condition, 
development and digestion. April 12 the experiment was started. Up to this 
time the child had been gaining well. His movements were one to two a day, 
normal, giving no signs of fat, carbohydrate or protein indigestion. His tem- 
perature was normal and disposition happy. On April 12 he was placed on the 
metabolism bed. The food given from April 12 to 16 was made from ten per 
cent. cream, fat-free milk, lactose and water and had the composition indicated 
in Table 4 (Experiment 1). Urine and feces were collected for a forty-eight 
hour period, the feces being marked off by carmin red. The figures obtained are 
also given as Experiment 1, Table 4. The child took the food well, had no temper- 
ature, gained in body weight and remained normal in every respect. On April 
16 the food was changed. The percentage composition remained the same, but 
the materials used were different; cream, whey, lactose, lime-water and dry 
powdered paracasein. The food was well taken, the child’s well being and general 


2. Bowditch: Boston Med. and Surg. Jour., May 15, 1913, p. 722. 
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PAROTITIS COMPLICATED WITH MENINGITIS * 


GEORGE N. ACKER, M.D. 


WASHINGTON, D. C. 


‘The appearance of nervous troubles in the course of parotitis did not 
escape the attention of the older observers. Hamilton in 1758 recorded 
a case of death in a man of 22 vears from meningitis complicating 
mumps; Astley Cooper the case of an infant who died after an illness o! 
eight days; French in 1812, Malsbrouche in 1867 and Niemeyer have 
described these conditions without detail. Trousseau relates cases of men 
i? and 35 years of age with severe meningitis which disappeared when 
orchitis supervened. 

Gailhard in 1877 compared the meningitis and cerebral complica 
tions of mumps to rheumatism of the brain. He reported six cases with 
stupor, feebleness, slowness of pulse, rigidity of neck, headaches, hyper 
esthesia, photophobia, delirium and coma. In 1885 Lannois and Lemoine 


published an important memoir on this subject. They reported a case in 
which the meningeal complication of mumps was followed by aphasia 
and right hemiplegia, and was not well for some months. They consid 
ered these conditions to be dependent on meningeal lesions of the con 
gestive and inflammatory order accompanied sometimes by lesions of the 
brain. 

Dupre in 1884 proposed the term meningism for these cases, holding 


there was not a true anatomical alteration of the brain. In some epi 


demies parotitis appears to lose its benign qualities and causes grave 


symptoms. Writers have observed meningitis often in cases which hav 
orchitis and are led to believe that such cases are more severe, yet in 
children, in whom orchitis rarely occurs, meningitis has been noted in 

number of cases. The infant has a nervous system easily impressed, 
which has a tendency to respond to irritating morbid agents by an intense 
reaction, such as convulsions. This is increased by heredity, neuropathy 
and aleoholism. Acute meningitis is usually described under three 
periods: invasion, excitement and depression; each of these periods is 
marked by a series of symptoms which taken together make a clinical 
picture, as a rule, constant and characteristic. Such a des ription cannot 
be made in the meningitis of mumps. It is true that it may present all 
the symptoms of acute meningitis, but usually the symptoms take a 


variable course; nervous complications are tolerably frequent, due to thi 
Read at the meeting of the American Pediatric Society. Washington, D. C.., 
May, 1913. 
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involvement of both the central and th peripheral nerves. A meningeal 


reaction may present itself in connection with an attack of mumps, com- 
ing on two or three days after the swelling of the parotids, although in 
cases 1t supervenes rather later. On the other hand, it has been 


cede the parotid enlargement by some hours. 


SYMPTOMS 


‘he meningitis in juestion manifests itself by a rise in temperature, 
insomnia al yeneral discomfort. As a rule. the pulse does 

he rise in temperature. In 

much more severe, there is a sharp 

vomiting and constipation, there is 

m, pupillary changes, strabismus, 

disturbance of sensation, and even 


are obviously symptoms of basic 


is connection. In some instances 


nf ye 
lirium, convulsions, spasmodic 


e and limbs, monoplegia and 
sia, and among spinal symptoms, 
» back and limbs. Lesions of the 
ningitis or oceur independently 
ps seems to attack the sheaths of 
Ie ral herves, well a the wall ' the nerve centers. 
Many attempts have been made to ¢ xplain the nervous complication 
Kichhorst attributed t] em to hyperemia of the brain due to 


comp) internal jugular by the enlarged parotid ; Jussoud and 


Groucher by ie embolic bodies from the endocarditis due to the paroti- 
tis infection ; Micilsky to meningitis; Lannois and Lemoine to a meningo- 
encephalitis or perhaps a thrombosis of the sylvian artery. Comby attrib- 
uted them more to an hysteria thar parotitis; Gallavardin interpreted 
them as proving a true ingitis due to the poison of parotitis. Aecord- 


Schottmiiller, a post meningitis should be regarded as ea 


us meningitis, with re or less of an accompanying encephalitis. 
For a long time the meningeal symptoms which have appeared in 
mumps had been described, but their pathological character was disputed, 
terms pseudomeningitis parotitis and meningism parotitis 

them. It was not until lumbar puncture was 

ldea was obtained of the nature of these menin- 

tions. Thi 1 that it was not a simple functional trouble, 
anatomical modification of the meninges. When in 1902 A. 


practiced systematically lumbar puncture in the infants attacked 


nd proved six times in eight a lymphocytosis of the cerebro- 


that which exists in tuberculous meningitis. 
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he demonstrated that this disease is capable of determining an appre- 


ciable change in the meninges. The same has been confirmed by Sicard 


in infants, Chauffard and Boideu in 1904, Dopter, Netter, Comby, Huti- 
nel, Nobécourt and Brelt and Feliciano in 1907. All found a lympho- 
cytosis in parotitis that had many nervous symptoms. The fluid was 
clear, with numerous lymphocytes, as in tuberculous meningitis. There 
was a small amount of albumin, but no fibrin. In the latter disease the 
meninges are permeable to iodin, but not the first. Dopter states that in 
simple mumps the cerebrospinal fluid is normal in cellular elements. The 
lumbar puncture is useful, not only for diagnosis, but also for treatment, 
as the severe symptoms yield soon after its employment, as has been 
demonstrated by Chauffard and Widal. The lymphocytosis only lasts 
for a short time. 


BACTERIOLOGY 


That a diplococcus is the pathogenic agent which is the cause of 
parotitis there can be little doubt from the researches and experiments 
that have been made. In 1893 Laveran and Catrin described a charac- 
teristic diplococecus which they had obtained from the parotid, from the 
edematous tissue of the face, from joint transudates and from the blood 
in cases of this disease. In 1896 McCray and Walsh examined the saliva 
from Steno’s duct in ten cases. They found a diplococcus six times. 
Bein and Michaelis in 1897 and Pick in 1902 reported a similar finding. 
In 1906 Feissier and Esmein examined the blood in forty-five cases and 
obtained a diplococcus in thirty-seven. These experiments have been 
confirmed in this country by Isabella C. Herb of Chicago, who isolated 
a diplococcus similar to that of the other observers. According to Dopter, 
the bacteriological examination of the cerebrospinal fluid and meningeal 
exudate collected after death was sterile. 

In the autopsy made by Maximowitch in 1880 the surface of the brain 
was found edematous and congested with serofibrinous exudate adherent 
to the pia-mater; the pons and cord were hyperemic. 

In 1,705 cases of parotitis observed, there were 158 cases of menin- 
gitis, but this does not give the true proportions, as many cases pass 


unnoticed by careless observers. 


DIAGNOSIS 


The quick onset would differentiate this from tuberculous meningitis, 
as the latter comes on slowly and does not tend to disappear; from 
cerebrospinal meningitis by the clear fluid and absence of the meningo- 
cocus. In some cases the parotitis is so slight as not to be noticed, and 
this adds to the difficulty of the diagnosis. 

This meningitis generally disappears rapidly. The motor paralysis 

in last a long time, but finally gets well. The deafness and optic atro- 
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hy appear to p . This usually harmless disease may develop very 
alarming symptoms and be followed by permanent damage to important 
ind even end fatally. Among the sequelae of the disease Joffroy 


neuritis and paralysis of the extremities lasting for 


ritis of mumps, while not a common complication, 


] 


mmplov careful measures during the 


disease, specific and general in its nature, 
varv glands, but affecting all of the economy. It is 


which it partakes in nature, being 


REPORTS 


olored. was a | to the Children’s 
lowing history: 

aleoholic: one infant brother in 
in perfect health up to his present illness, having 
childhood ut Christmas, 1912, the mother noticed 
vollen, which condition a physician pronounced mumps, 
demi he was fever, no sore throat, appetite good 
to urinate but did so with great diffi 
color and moderate in quantity. He 

complained of much pain in the legs. 
to the hospital the sides of the face 
as great swelling and edema of the 
sease), with marked hypospadia. He 
irrounding Lungs, heart and abdominal organs 
old ulcer left cornea; child unable to stand; dull 
a sluggish manner: pupils unequal 


but reacted to light: patellar reflexes 
of pains in arms and cannot turn 


in bed. but cannot raise head and 
he time is spent in a drowsy state 
adder and rectum 
surgical service, but was transferred 


t] med ( :« , \ arge, \ Wassermann made by Dr. 


W. W. Wilkerso ve a single plu fi molars were normal 


January 
Febr 
February Xi d by m A. Williams. Right patellar reflex feebly 
present if reintforeé absen diadocokinesis not impaired; heel and knee 
tests neg f e-jerk present: ca valk and run with eyes closed without 
n absent in limbs, face and nec! 
Randolph and the fluid was found 
re examined by Dr. D. K. Shute and 


Dr. Williams Patellar reflex present in 


eT recovered, 


no discharge from eal ‘flexes normal: 
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This case presents the following features common to many of the 
cases reported: Fever, pains, delirium, marked Kernig sign, patellar 
reflexes absent, unequal pupils and paralysis. There was a slow pulse 
on several occasions, but never a decided bracyeardia. The swelling of 
the scrotum has been noted several times in adults. 

Dr. Williams has made the following comments on the case: The 
absence of deep reflexes and the loss of the sense of pressure-pain, along 
with unequal pupils and a positive Wassermann reaction, caused suspi- 
cion of tabes dorsalis. Loss of the deep pain conductivity is very com- 
monly a symptom in tabetic radiculitis, but the absence of lymphocytosis 
rendered the diagnosis most unlikely, especially when the onset of symp 
toms was so acute as in this case. We know that tabes is merely a seque! 
of chronic syphilitic leptomeningitis, which invariably shows a lympho- 
cytosis until arrested (see Williams: Am. Jour. Med. Sc., August, 1908). 
But the case is of great interest as a problem of differential diagnosis, 
which, in the absence of a cytological examination of the cerebrospinal 
fluid and the history of mumps, could not have been decided for a long 
time. 

CASE 2.—Boy. 3 years of age, entered the service of Dr. Joseph S. Wall at 
the Children’s Hospital April 28, 1913 with the following history: 

History.—Father 45 vears of age in good health: mother died of tuberculosis 
nine months previously, 35 years old; otherwise family history good. Birth 
natural; breast fed for one month only, on account of mother’s health. Had 
always been healthy. Is a well-formed, strong-looking child. 


April 14. Complained of pains in the abdomen and had straining of eves. 


April Ld. Left side of the neek swollen and the following day the right sic 


became enlarged, Appeared well until April 20, when he became drowsy. 

April 22. About 6 p. m. the eyes became set, followed by a convulsion. clonic 
and then tonie in character, lasting about thirtv minutes. Did not regain con 
ciousness until 6 a. m. the next morning. 

April 23. Admitted to hospital. Does not recognize anything: ert 
if in pain; vomited milk. 

April 24. Right sided convulsions at tirst. then becoming general, 
deviation of the eves toward the left. Pupils dilated: did not react to 
urine normal: leukoeyte count 12.300. 

April 25. Very restless, but takes nourishment well. Examination of 
cerebrospinal fluid was made by Dr. B. M. Randolph. The fluid came out un 
vreat pressure. clear; white cells 90 per cent.: cells mostly Iwmphocytes: 
bacteria found. Leukocyte count of blood 16.500. 

April 26. Museular twitching of face. Pulse was 60 per minute several 
times during the day. 

April 27. Examined by Dr. Tom A. Williams. Reflexes: Patellar, left 
present; right exaggerated. Ankle clonus present. Babinsky, right equivocal: 
left, flexion. Abdominal, left faint; right present. Elbew, left faint: right 
exaggerated. Deep pain sense present. Motility active. Marked strabismus. 
Not able to analyze. Pupils dilated; right greater than left: no reaction; tache 
cérébrale marked. 


} 


April 28. Seemed in stupor the entire night: pulse slow and irregular at 


times; convulsions during the afternoon involving the entire body. 
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April 29. Still in stupor. Restless at times; answered “no” to questions. 
Lumbar puncture made by Dr. Randolph presented the same characters as the 
last one. 

April 30. Eyes examined by r, D. K. Shute and found normal. Not con- 
scious; restless; pupils ated; gnashing of teeth. 

May 1. Restless and noisy; difficulty in breathing at times. 

May 2. Death 

Vecropsy.—Body of male white child, 3 years old. Section made sixteen 
hours after death. Brain showed marked venous congestion over vertex. There 


l 


was an increase of serous fluid in the ventricles. Along the base there was a 
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in author’s Case 2. 


meningitis with a formation of plaques of fibrin. The meningitis did not extend 
down the cord. On section the brain substance was found normal. Right kidney, 
stomach and intestines normal, though stomach showed some ptosis. Left kidney 
spleen and pancreas showed marked relaxation of their attachments. Pancreas 
was flaccid and smaller than normal. Pericardium contained small amount 
fluid. The lungs were congested and there was a subpleural effusion of blood 
at base of left lung. There were no areas of consolidation. Bronchial glands 
normal. No signs of tuberculosis. Mesenteric lymph-nodes enlarged. 


inatomical Diagnosis.—Basilar meningitis. (B. M. Randolph, pathologist.) 
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The following cases of meningitis complicating parotitis have been 


reported in young persons: 


Harvey LINDSLY: Two cases of death in brothers occurring a year apart, 
with similar symptoms. The ages are not given, but one was a student at 
Princeton College and the other a young medical student in this city. The fifth 
day after the onset of mumps there was persistent priapism in both cases, with 
delirium, restlessness, convulsions and death within two days. Post-mortem 
examination in the last case showed “Inflammation and congestion of the cere- 
bellum, the cerebrum being normal.” 

Movuro AND HEALY: Male, 15 years of age, had mumps (temp. 107.2 F.) 
with recovery. Suddenly became delirious, hyperesthetic, with coma; maniacal 
outbreak; orchitis; for six months had difficulty in walking; paresis, and inco- 
ordination of legs; difficult speech and marked aphasia. 

GLENCREAU: Girl 2% years old; paralysis right side; convulsive movements 
at commencement. Recovery in some weeks. 

Girl, aged 8 months; light convulsions shortly after the onset of mumps; died 
within twenty-four hours. 

Soy, aged 4 years; extreme restlessness and convulsive movements with the 
onset of mumps; paralysis of left side. 

Boy, aged 5 years. Violent delirium came four days after the onset of mumps. 
testlessness with hallucinations. Recovery. 

Boy, aged 10 years; severe convulsions with general insensibility; paralysis 
of left side; marked constipation and difficult micturition. These symptoms 
lasted a long time. 

JorFroy: Girl, 41%4 years of age. The eighth day of mumps, sharp pains in 
arms and pruritis and afterwards pains in legs. Tendon reflexes and electrical 
reactions abolished. Hyperesthesia. There was a slight intermittent albuminuria; 
flaccid paralysis came on twenty-one days after the onset of the disease in the 
lower extremities and extended to the upper extremities about ten days after- 
wards. Bladder and rectum normal. 

J. R. BROMWELL: Girl, 18 years of age; meningitis; death. 

Boy, 11 years of age; four days after the onset of the disease had high fever, 
delirium, great pain in head, decided intolerance of light, nausea and vomiting. 
Temperature 104 F., pulse 120. In seven days the patient was well. 

ELSAESSER: ‘Three cases. Males from 9 to 11 years of age. Cheyne-Stokes 
respiration, vomiting, delirium, somnolence, speech disturbance, convulsions, 
paralysis, death. 

ComBy: Boy, 10 years old, presented symptoms of tuberculosis, headache, 
vomiting, constipation, and rigidity of neck which came on eight days after 
mumps. Was well in a few days. 

NoBECcOURT AND BRELET: Girl, 12 years of age. On the third day of mumps 
there supervened headache, vertigo, vomiting, bradycardia, irregular pulse, pupils 
contracted, Kernig’s sign, stiffness of neck and absence of patellar reflexes. At 
the acme of the disease lumbar puncture showed an abundant lymphocytosis of 
the clear cerebrospinal fluid which lasted a few days. After a few days the 
symptoms disappeared without leaving any trace except that the patellar reflexes 
were feeble for a long time, but became normal. 

NETTER: Boy, 9 years old; violent pains in back, kidneys and limbs; Ker- 
nig’s sign well marked; temperature 40 C. Twenty-four hours later both paro 
tids were swollen. For several days there were brisk movements of the muscles 
of the face and left arm. 

SALAMONSEU: Case 11 years of age. At the end of an attack of mumps 
there was chorea which lasted for six months and this was preceded by tetany. 

J. W. FINDLEY: Female, 2 years of age, had mumps fourteen days. On the 
sixteenth day became paralyzed after convulsions. Left hemiplegia. 





JOURNAL OF DISEASES OF CHILDREN 


mumps with vomiting and fever. In 
weak in left leg. Several weeks after- 
could not stand, rise or hold up head; 
Facio-glosso-laryngeal paralysis; all 


ied. In three months recovery with 


DUYSE: vei optic neuritis; violent headache. Later on 
nd paresis of ide; sp h difficult. Sight did not improve. 


\VOODWARD yeal | child with neuro-retinitis. 


BOYREAt Boy, 11% years old ebruary 6. General malaise and headache. 
lay there w s ig and epistaxis. Temperature 38.8 C., pulse 

ie left pat | be llen and the following day the right one. 
uary uld not get up; vomiting; pulse 80; less fever. The next 
tipation, with irregularity of pupils and 


$8 and irregular. February 16. 


ial paralysis. 


Psychosis; loss of memory; orchitis; 


Boy 2 vears of age niting, chill, slow pulse. Two days later 
Intens« eadache and other symptoms of intracranial pressure 
In ten day I 7 i ynpiete recovery. 

[wo cas f meningeal complications, 
lopia due to paresis of the right internal muscle, show 
he fibers e inferior branch of the third nerve. 
» 30 to 38 per minute, headache, extreme 
ing, loss of appetite and nystagmus. 


f age. Mumps and orchitis. Temper- 


headache, delirium, tache cérébrale, 
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CASE OF CONGENITAL CYST OF THE THYROID 
GLAND, IN A CHILD AGED 1 YEAR, PRODUCING 
DEATH BY ASPHYXIATION * 


C. CLARK, SLD. 
Board of Health Laboratories 
ANCON, C. Z. 
AND 
G. FARMER, 
District Physician 


GATUN, C. Z. 


Thyroid enlargements in this tropical portion of the world are met 
with more frequently in the white race than among the blacks. 

During the past three and a half years, at the Board of Health 
Laboratories, Ancon, twenty pecimens of thyroid glands showing 
arge colloid cysts associate ith hemorrhages and fetal adenomata 


] 


have been received from the surgical clinic of Ancon Hospital, and four 
similar cases have been found at necropsy during the same interval of 
time. Sixteen of them occurred in females and nine in males. Thirteen 
of these cases were in Americans, all but one being females. Seven 
were in male Spaniards. One instance in a male Panamanian and one in 
a male Greek. Only three of the twenty-six cases occurred in negroes: 
two female Jamaicans and one female Barbadian. The ages range from 
19 to 61 years, the average being about 38 years. A fair idea of race 
incidence at Ancon Hospital may be had from a recent analysis of 1,500 
successive necropsies in which 1,088 were West Indian negroes, 230 
Spanish-Indian mixture, 108 Spaniards, 25 Americans, the other 49 


being divided among the various countries of the old world. Thus, one 


may form an idea as to the relative frequency of thyroid disease among 


the Spaniards and Americans and the low percentage in the black race. 
Observer: ‘eylon' and Africa state that goiters are not uncommon 
in the blacks of 710ONS. A si arch for the incidence of goitrous 
conditions in children almost proved fruitless. 
Among 642 cases of goiter in children at Berne, where endemic 
goiter exists, Demme? found fifty-three in which the disease was con- 
cenital and a statement was added that the condition might cause severe 


a or even suffocation. 
* Published with permission of the Chief Sanitary Officer, Colonel W. C. 
Gorgas, U. S. A. 
1. Castellani and Chalmers: Manual of Tropical Medicine, p. 1025. William 
Wood & Company, N. Y., 1910 
2. Buck, A. H.: Reference Handbook of the Medical Sciences, iv, 381. William 


Wood & Company, N. } 
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According to Virchow* and Bednar, congenital goiter is not uncom- 
monly associated with enlargement of the thymus gland. A prominent 
feature in this case. 

Abt* (Chicago) observed a case of congenital goiter. The child died 
at birth with a tumor the size of a walnut which involved the entire 
gland. 

At Ancon during the past three and a half years 130 children under 
2 years of age have been subjected to an anatomical investigation and 
only in this one instance has a pathological condition in the thyroid been 
found, barring the exception of minor degrees of developmental varia- 
tions in size, shape and location. The thymus gland has in several 
instances presented interesting features, but there was no associated 
change in the thyroid. 

Ziegler® states that fetal adenomata of the thyroid gland are common 
and that hemorrhages are exceedingly apt to occur in glands possessing 


fetal adenomatous areas, cystic changes often developing as a sequel. 


Marine® supports this view. 
CASE REPORT 


History——A brown female child, 1 year old and a native of the Republie 
of Panama. 

Family History—Father and mother living and in good health. Paternal 
grandmother and great grandmother living and in good health. History of 
maternal grandparents unknown. One brother, 7 years old, and one sister, 4 years 
old, in good health. Mother claims to have had no other children except these 
three and no miscarriages or abortions. She states that the delivery in each 
case was normal. No physician was ever present, a midwife having attended 
her. The immediate members of the family were examined and no unusual 
enlargement of the thyroid or any of the superficial gland sets was noted. Each 
member of the family shows a considerable degree of anemia; this is not unusual 
in persons of this class and locality. Other than this all were in good health. 
The mother and father both state that the child was born with a swollen neck, 
but that she had an uneventful babyhood and was never ill until twenty-eight 
hours before her death, when, about 4:30 a. m. she had what her mother thought 
was a “beginning attack of fever” with difficult breathing. The dyspnea became 
gradually worse during the day and following night, the child dying from suffo- 
cation early the following morning. There was no history of chills, convulsions 
or vomiting. A physician was not called until after the child’s death. 

Examination.—Attention was at once attracted by the tremendously swollen 
neck. The swelling extended from the point of the chin to the superior border 
of the sternum and laterally from the median line on either side. The first thought 
entertained was “diphtheria” with an extensive cellulitis. A mouth gag and 
tongue depressor were used to examine the throat and the structures were found 
normal except for a pale mucous membrane. The mass was then palpated and 
a eystie condition determined. An abscess was then considered, though there 


3. Quoted, Buck’s Reference Handbook of the Medical Sciences. 
4. Quoted. Buck’s Reference Handbook of the Medical Sciences. 
5. Ziegler, F.: A Text-Book of Special Pathological Aanatomy. The MacMil 
lan Company, N. Y., 1898. 

6. Marine, D., and Lenhart, C. H.: The Pathological Anatomy of the Human 
Thyroid Gland, Arch. Int. Med., 1911, vii, 506. 





$10 {WERICAN JOURNAL OF DISEASES OF CHILDREN 


was not the inflammatory appearance of the skin usually found over the site 


of even a deep seated abscess. The tumor mass was punctured to ascertain the 


character of the fluid. Surprise was occasioned by the escape of a clear, watery, 
odorless fluid. After the content had been liberated the mass collapsed, and the 
structures under the skin, i. e., the trachea, larynx, ete., could be freely palpated 
ind seemed normal 


The body was forwarded to tli of Health 


Laboratory at Ancon fo. 
necropsy and pathological report 

{natomical Report Autopsy number 5480. Date of death, May 8, 1913, at 
1:30 a. m. Autopsy fifteen hours late The body was that of a well-nourished 
but anemic-looking bab irl resembling 


the type usually spoken of as Spanish 
Indian. Cutis anse le in the axillary, shoulder and inguinal 
regions. A large flabby t : s found on the anterior surface of the 
neck in the median line and e to ¢ r side. It began at the level of the 
most prominent po) f the t | eartila 


ves and extended downward almost 
to the sternum ; viele sate lv. its boundaries would have been well 
repre sented b the dtl ) he neck r the center of the mass in the median 
line was found a small ine | penetrating the skin and the cyst wall of 


the tumor mass. pink stained, clear, non-odorous, watery 


neestion. Middle 


} almos., 
Jose. Mouth and L ; (side from pronounced degree of lymph 
adenoid hyperplasia everything wi ite normal 


} r} } 
Ne The la as f 


evidence of inflammatory disease and 


anatomically seeme: ormal Beginning at the junetion of 


ie trachea and 
larynx and extending downwa for almost 2 em. there was marked stenosis of 


by compression of the tumor mass. 
Chere was no erosio V _ of the mucous lining in this portion of the trachea. 
All glands about 


no focal changes 


ge, firm, pink structures but showed 

structures revealed the presence of 

all except the as occupied by the collapsed tumor 
ma 4 lence ¢ t h LOSS: l mud » found. 

The ] measured 6 em. in its vertical 

di r. 6.5 ransvel di ! > cm. in an antero-posterior diameter. 

empty tumor mass.) Its base 

processes suggestive of thyroid 

s wall forming a huge compartment 


is partition arising from the _ base. 


val disk. At the lower posterior 

corner on the ] ind uppel y posterior corner, were found two bodies 
vhich appeared to represent parathy dies somewhat enlarged. Even when 
dissected fre flattened wall and a marked degree 
of stenosis 
Thoran oved, a tremendous thymus body was 
found with a \ t of 47 { ! ements were 9 em. vertical diameter, 
hickness at the center of the left lobe. 

ymmpression due to the thymus gland. 


} 


usual and the gland was applied oven 
t only the most inferior border of 
ribbons of thymic tissue peeped 
is sprinkled with miliary hemon 
\ll glands of the chest were like those 
ngested. A few miliary hemorrhages 
for foreign bodies. Heart, moderate 
mal. No congenital defect found. 
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Abdomen: Peritoneum normal, The mesenteric, mesocolic and all other gland 
sets show marked hyperplasia. Stomach and pancreas normal. 

Intestine: All Peyer’s patches and lymphoid elements of both large and 
small bowel showed intense hyperplasia without congestion or ulceration. 

Liver: Fatty metamorphosis more or less marked and a slight degree of 
post-mortem degeneration. Gall-bladder and ducts normal. 

Spleen: Somewhat enlarged and solid. All the malpighian bodies showed 


glands, normal. Pelvic 


an intense degree of hyperplasia. Kidneys and adrenal 
organs normal. External genitalia normal. 

Bone marrow of rib and femur dark red and cellular. Smears from the rib 
marrow, the spleen and brain were negative for malarial parasites or pigment. 

The culture from the spleen was sterile, and the Wassermann test on the 
post mortem serum was negative (Dr. Bates). 

Weight of Organs: Brain, 925 gm.; liver, 315 gm.; right lung, 80 gm.; left 
lung, 60 gm.; kidneys (combined), 55 gm.; spleen, 35 gm.; heart, 40 gm.; 
thymus gland, 47 gm. 

Weight of empty thyroid cyst, 35 gm. 

Wicroscopic Examination.—Thyroid gland: Sections from the base of the 
tumor taken from either side of the tracheal groove showed a picture somewhat 
resembling fetal adenoma, but there were a moderate number of irregular large 
acini containing colloid and they have a distorted wall with narrow epithelial 
lining. The stroma was increased in amount. Sections taken from the zone in 
the base near the cyst wall showed larger acini fairly well filled with colloid 
and even here the stroma was thickened. Sections from the base of the cyst wall 
showed a tremendous fibrous stroma which had almost closed the acini and 
only desquamated cells were found in them. Here and there a long hemorrhagic 
area appeared. The cyst wall was a dense, fibrous structure. 

Parathyroids: The suspected bodies proved on microscopic examination to 
be accessory thyroids. 

Thymus Gland: <A very extensive, fine, lymphoid hyperplasia with multiple 
hemorrhages usually in a subcapsular position. 

Lymphatic Nodes: Extensive hyperplasia. Germinal follicles greatly enlarged. 

Spleen: Hyperplasia of the malpighian bodies, marked. ‘The centers of the 
malpighian bodies as well as the centers of the germinal follicles in the lymph- 
nodes were filled with large vesicular and epithelioid cells, while the small 
lvmphoid cells were packed about them in a very compact zone. An occasional 
malpighian body and germinal follicle showed a point suggestive of necrosis 
without leukoeytie infiltration. 

Intestine: All Ivmphoid collections showed extensive hyperplasia. 

Lungs: All the alveoli were distended and in many places ruptured. Infre 
quent areas of atelectasis were also found. 

Liver: Injected. A moderate periportal cirrhosis existed and there were 
numerous small foci of connective tissue cells occupying. evidently the site 
of necrosis. 

Kidneys, adrenals and brain were intensely injected 

Pancreas: Moderate post mortem degeneration, 

The case would appear to represent a congenital cyst of the thy roid, 
The origin of the eyst is probably explained by Ziegler, as a fetal adenoma 


of the gland with hemorrhagic and cystic changes resulting in its neigh- 


borhood. Injury to the gland during labor may also be open to considera- 


tion as having been a factor in the causation of the cyst. A second point 
of interest is the marked degree of lymphatism found in fatal association 
with the thvroid cyst. Observations on surgical specimens and the 
autopsy series would indicate a low incidence for goiter in the black race 


of the West Indies. 
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There have been several important contributions of late on measles 
which have brought out several very important points relating to its 


immunity problems. Much still remains to be done, however, in solving 


the immunity problems connected with measles. 

Experimentally, the work on measles dates back to 1852, when Mayr 
was able to prove that nasal and buccal secretions from patients suffering 
from measles were infective. 

In 1898 Chavigny first reported the appearance of what he considered 
to be measles in a monkey which had come into close contact with his 
keeper while he was in the early stages of an attack of measles. 

Josias, in 1898, stimulated by Chavigny’s report, allowed monkeys 
to play in a measles ward without any effect. 

In 1905 Hektoen did some experimental work with measles, injecting 


the blood from a human case during the early eruptive period into man 
successfully. 

In 1910 Anderson and Goldberger reproduced measles in monkeys, 
and carried it through at least six generations, showing that the virus can 
retain its pathoge nicitv for a considerable length of time. 

Lucas and Prizer were able to repeat the observations of Anderson 
and Goldberger, and demonstrate not only the typical temperature rise 
and rash, but observed Koplik spots with the typical blood-picture. 
ed researches it can be concluded that the Macacus 


From these combin 
rhesus monkey is susceptible to a mild kind of measles if injected with 
the virus of human measles, that the virus is present in the blood-serum 
at some time at least twenty-four hours before the appearance of Koplik 
spots, and that the virus remains in a virulent form in the blood at least 


thirty-six hours after the appearance of the skin eruption. These 
researches have brought out the fact that in the pre-eruptive stage of the 
here is a certain definite blood-picture. This phase of the subject 


-e 
: ons 4 
aisease tl! | I 


has been worked up most extensively by Hecker.’ 
All experimental work has shown that the prodromal or pre-eruptive 
stage is the most infectious period of measles. Hecker has made a careful 


1. Hecker, R.: Cytological and Clinical Observations During Measles Incuba- 
tion, Ztsehr. f. Kinderh., May, 1911 
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study of the blood during this period, and on account of the importance 
of this work, I have practically made a complete translation of his article, 
which follows: 


CYTOLOGICAL AND CLINICAL OBSERVATIONS DURING THE INCUBATION 
PERIOD OF MEASLES, BY R. HECKER 


In certain acute infections, such as scarlet fever, measles, variola, 
vaccine, typhus, etc., there is a typical course, in which the reaction 
between the infecting virus and the forces of the organism contending 
against it flows off under certain determined forms which we can register 
exteriorly as temperature, changes in the skin, swelling of organs, fluctua- 
tion of weight, etc. In regard to the processes which go on internally, 
we seek to advance sometimes through anatomical means, sometimes 
through biological investigations. We see how at certain periods a disease 
is also determined, and how in every case recurring changes in the 
internal conditions of the body follow. So in blood-serum follows the 
formation of different antibodies, complement fluctuations, etc., and on 
morphological elements follow changes in the blood, numerous displace- 
ments, and the beginning of new forms; or we determine directly the 
connection between virus and the protective power of the body (anaphyla- 
toxin, phagocytosis, ete.). But on the whole our knowledge of the com- 
plicated inner processes in acute infections is still deficient. In par- 
ticular we know very little on the question of the time between the 
entrance of the virus and the breaking out of the disease, that is, the 
incubation period, although we must assume that lively changes, indeed, 
positive revolutions take place in the body at these times, and although 
the duration of this time of preparation in any disease has been well 
known to us for a long time. 

So each new fact which we are able to learn as bearing on the typical 
changes in the matter of any determined infectious disease can itself be 
of significance for the body or knowledge regarding the given disease. it 
also has the same significance for the investigation of the biological 
beginnings in other diseases. Further than this, we can also expect 
through the study of the incubation times, continuous development of 
data for an earlier diagnosis. 

Of importance also is a better clinical observation of incubation, and 
before all else, the study of the changes in the blood rather than of any 
single organ which is accessible in vivo, or an anatomical investigation. 


The consideration of the blood changes has up to now yielded the 


results that in lobar-pneumonia as in epidemic cerebrospinal meningitis 
and influenza, increase of white blood-corpuscles (leukocytosis) takes 
place, while typhus abdominalis and measles are distinguished by a 
lessening of leukocytes (leukopenia). In pneumonia and meningitis, 
among the leukocytes, polynuclear neutrophil cells are specially increased, 
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while lymphocytes are diminished. In typhus, there appears to be chiefly 
a diminution of pleomorphous nuclear cells, while Jymphocytes are equally 
increased. For anything more exact on the subject of the upward or 
downward motion of single cell forms during the acute stage of diph- 
theria, scarlet fever, typhus, erysipelas and pneumonia, we have to thank 
the inve stigations of Zi oler and Schlecht. 

The special findings with regard to measles all give one account of 
how the eruption proceeds. In opposition to Haymen, who speaks of an 
increase of let kocytes, all other observers (Pee, Rieder, Felsenthal, 
Sobotka, Turk, Combe, Rechzeh, Sperk, Neumark) agree decidedly that 
there is a plain diminution of leukocytes at the height of the disease. 
And Rieder pointed out in 1892 the « ignostic bearing of this leukopenia 
in respect to scarlet feve 

The diminution of leukocytes during th period of eruption is related 
n substance to the lymphocytes according to the findings of Turk, 


Rechzeh and Erben. No doubt exists any longer that during the eruption 


the eosinophil cells are diminished, indeed disappear entirely out of the 
blood (Zappert, Felsenthal, Rechzeh, Erben). 

During the incubation stage, Sobotka found as did Combe and later 
Tiliston, a leukocytosis, which shortly before the eruption gave way to a 


leukopenia. According to Combe, leukopenia begins two days before the 


} 


eruption ; according to Tiliston, leukocytosis reaches its height six days 


] 


before the eruption, and after that decreases. Combe believes that not the 


lymphocytes but the polymorphous cells disappear. 


In a study no further carried out, Sperk finds that leukopenia is 


resent not only during the eruption. but often also as a rodromal 
symptom. 


Differential count 


s of single ce formation during the incubation 


! 


per1oa, specially Ol lympho vtes ane neutrophils, have not been done up 


to now. 
With regard to the relation of mononuclear to polynuclear neutro- 


‘hils, Flesch and Schossberger hav ducted investigations, with the 
esult that not only in the efflores uit in the incubation stage of 
measles there is ed displacement of neutrophil blood formation on 
the left side, according to Arneth’s mula. and further, that the count 

mononuclear « reases great n contrast to the polynuclears. 
Flesch and Schlossbere aw this displacement begin about six to seven 
davs | e the appea ce ol INopll ots, and reach their height about 


indings egard to measles incubation, so contradictory and 

w, in ed me vear and a half ago to investigate this period of 
meas At the Salzburg Congress in 1909 I studied three pairs of 
brothers and sisters in whose cases a decided diminution of leukocytes 


shown itself. These 





ind further diminution of Ivmphoevtes had 
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researches were set forth and a statement of the same conditions given 
out in respect to six more children.* 

Ludwig studied blood formation in the cases of two children of the 
same family who had measles, in a work undertaken at my direction, and 
confirmed my findings with regard to the lessening of leukocytes and 
lvmphocytes during incubation. I now am working on the cases of 
fourteen children, among them five sets from one family, whose blood was 
taken during the incubation time. 

In the cases of the first six children the leukocytes were only reckoned 
by counting the field of vision. This method is certainly not a complete 
one, and under some circumstances can easily be productive of deceptive 
results. Yet with certain precautions, it vields, 1m the hands of a careful 
observer, exceedingly useful results. [| have, for purposes of clearness, 
noted only three ways of marking: Normal (lL. N.), leukopenic (lL. P.) 
and leukocytosis (Lkts.). By this means, the limits of the normal show 
so clearly that what is marked as leukopenic or leukocytosis, corresponded 
actually to a definite decrease or increase of white blood-cells. In one 
case (Gisela S.) a very accurate count was taken, while in one contro! 
case, in which the absolute leukocytic count was made, the count in the 
field of vision was also made, and this then compared with the field of 

ision of the preparation to be reckoned. The findings reached by this 
primitive method — leukopenia and eosinopenia — were verified in later 
cases with an exact count. 

In the counting, on an average, there were 350 single cells, distributed 
among lymphocytes, neutrophils, eosinophils, large mononuclears and 
transitional cells, as well as disintegrated cells. Mast cells and plasma 
cells appeared at times, but need not be recorded here as thev showed 
nothing typical. 

BLOOD FORMATION IN SEPARATE CASES 


The children ranged in age from 134 years to 9 years, and were all 


healthy up to this time; some of them were delicate, but none dyspeptic 
(Tables 1 to 12). 


TABLE 1 DIFFERENTIAL Brioop-Countr IN Fritz U.. AGED 6 





Kosin Disin- 
ophils tegrated 


Large 
Lympho- | Neutro —— 


: lotal 
eytes phils “i 
. rrans. 


1] 26.8 55. 3. eels ‘ 1.200 
12 39.0 3. a ; a 2.400 


* On 11, coughing; 13, koplik sign; 14, eruption began; 15, eruption spreading. 


29. Hecker. R.: Miinchen. med. Wehnsehr., 1910, No. 30. 
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TABLE 2.—DIFFERENTIAL BLoop 


Large 


Neutro- 
phils 


Lympho 
eytes 


Date 


rans 


59.1 
50.4 
57.6 
51.8 
29.2 
95 
+7 


i 
4 


D 


Mono. ana 


OF CHILDREN 


ISEASES 


COUNT IN VERA H., AGED 5 


Disin- 


Eosin- ae 
ie . | Total 
tegrated | 


ophils 


7.800 
7.900 
10,600 
6,500 
9.100 
7.000 
6,100 





ABLE 3.—DIFFERENTIAI 


POLIOMY! 


Large 


Neutro- 


phils 


Lympho 


Date 
eytes 


TABLE 4.—DIFFERENTIAL BLOo! 


Neutro 


Ly mpho 


Date* 
‘ cytes 


ee Fhe 7. 
22 eo, Ct 


restlessness; 2 and 


"On wi. 
Outbreak of eruption on her sister. 


TABLE 5.—DIFFERENTIAL BLoop 


| 
| Lara 


Neutro- | Mono. a 


| Lympho 
phils 


)s * 
I ite cytes 


55.0 
49.4 


30.6 
40.9 


15 
16 


* On 16, Koplik sign plainly shown; 
perature, 38.2. 


BLoop-( OUNT 


Mono. and 


Trans. 


IN GISELA §8., AGED 134, WITH 


LITIS 


Eosin- Disin- 


ophils 


10,000 
13,000 
10,000 
5,000 
5.000 
3.000 
4.0100 
9.000 
4-5,000 
8,000 


CoUNT IN Ippy H., AGED 2% 


Disin- 
tegrated 


Eosin- 


ophils Total 


9 SOU 
9.400 
6.500 


7.900 
6.050 


f eruption. 


njunctivitis; 24, outbreak o 


CouNT IN CAROLA E., AGE 


Disin- 


tecrated Potal 


} 
na 


| 
Eosin- | 
ophils 
| 
| 


| 4.6 5.200 
7.0 | 5.000 


} | 


6.5 
1.6 


17, beginning of eruption; highest tem- 
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TABLE 6.—DIFFERENTIAL BLoop-CoUNT IN KLEMENS E., AGED 4. 





Lympho- 
cytes 


Neutro- | 


phils 





41.9 
42.6 


15 
16 


| 


Large 
Mono. and 
Trans. 


2.4 
0.4 


| 
| 


| 





[osin- 
ophils 





379 £, 


Lympho- 


Date* 
cytes 


Neutro- 
phils 


Large 
| Mono. and 
Trans. 


| 
| 
| 
| 


Kosin- 
ophils 


TABLE 7.—DIFFERENTIAL BiLoop-CouNnT IN ERIK C., 


| 


Disin- 
tegrated 


Total 





| 
| 
| 
| 


11,000 


7.700 


Disin- 
tegrated 


AGED 7 


*On 16, Koplik sign; 17, full outbreak on whole body; highest temperature, 


Total 





35.4 
45. 
41.4 


418.3 
50.7 


49.9 


8.1 
0.6 
3.5 


| 


2.0 
2.1 
0.3 





5, coughing, dizziness, 


tion began; 9, eruption spreac 


ling; 


Ss? 


shivering, weariness, and red eyes; 
received from medicine; 7, coughing, pallor, no Koplik spots; 8, in evening erup 


12,600 
10.000 


6, benefit 


10, fever; no great attack on whole body. 


TABLE 8.—DIFFERENTIAL BLoop-Count In Huco C., AGED 5 


[ 
Lympho- 


Date* 
cytes 


Neutro- 
phils 


Large 


Mono. and 


Trans. 


Eosin- 
ophils 


i] 
— | 
Disin- 


tegrated 


Total 





44.7 

ee 
45.4 
41.1 
40.8 
45.0 


18, fever, no Koplik spots, no coughing; 20, dizziness 


14,600 
7.300 
Q 200 
8.400 


7,100 


* On 12, conjunctivitis; 
reddening of gums, no coughing; 
some Koplik spots. 


21, spreading of eruption, coughing at night, 


TABLE 9.—DIFFERENTIAL BLoop-COUNT IN MARIE Sp., AGED 4 





Lympho- 


1] 
14 
17 


Neutro- 
phils 


54.4 
47.6 
65.5 
31.9 


64.6 


Large 
Mono. anc 
‘Trans. 


l 


Eosin- 


ophils 


0.6 
0.7 


Disin- 
tegrated | 


Total 


Lets, 


No. 


92 | 


20 0.5 


47.5 4, 





* On 7, reddening of buccal mucous membrane; 10 Koplik spots; 13, outbreak 
of eruption; 14, eruption faded. 
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TABLE 10.—DIFFERENTIAL BLoop-COUNT IN ANNA Sp., AGED 3 


o 


Large — 
Lympho Neutro c Eosin Disin- 
| Mono. and 


' ophils tegrated 
irans 


eytes 


Total 
tte 
| ili 


eruption began; 15, eruption fading 


D-COUNT IN CI B.. 


Lympho Neutro Py, 1 | Kosin Disin 


cytes phils a |  @phils tevrated 


Date ‘Total 


17, eruption 
DIFFERENTIAL BLooD-COUNT IN IRENE B.., 


Eosin Disin 
Mono. l ; 


atl 
All 


| Large 
Lympho Neutro ~! 


cytes ophils tegrated 


Trans 


Cases Trom the day 
} 


, : 
ve at one olance the changes i 


pearance oft Koplik’s spots Was 


F LEUKOCYTES 


shown that all the cases show a 


ute stage. but also 
ecided, even as many as 


contrast 
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times 1 day before outbreak of the eruption. 
times 2 days before outbreak of the eruption. 


times 3 days before outbreak of the eruption 


times 4 days before outbreak of the eruption. 
times 7 days before outbreak of the eruption. 
time 8 days before outbreak of the eruption. 
times 6 days before outbreak of the eruption. 


— DO bo 


Averaging 


[ts first coming on was noticed: 


2 times 1 day before outbreak of eruption. 
1 time 3 days before outbreak of eruption. 
1 time 4 days before outbreak of eruption. 
2 times 7 days before outbreak of eruption 
1 time 8 days before outbreak of eruption 
Averaging 4 times 4 days before outbreak of eruption. 


Before the Koplik spots or leukopenia was evident, 


2 times 0 days. 
1 time 1 day. 
l time 3 days. 
1 time 5 days. 
l 
l 


time 6 
time 8 days. 
Averaging 3 times 3 days. 


days. 


leukopenia was generally continuous, but there were certain fluctua- 
tions in the leukocyte count, specially around the third day before the 
breaking out of the eruption, which one could regard as showing only 
relative leukocytosis. In two eases (Clemens and Erik) there was decided 
leukocytosis still two days before the eruption. In two other children it 
was noticed six days before, and with one other eight and in one nine 
days before. 

Without doubt, leukopenia appears as a typical blood change during 
the last day of incubation. Its presence in suspected cases can be allowed 
to have a direct bearing on the diagnosis. 

Whether leukocytosis during the first half of the incubation period 
and around the third day before the outbreak of the eruption is a constant 
phenomenon, neither my observations nor those of Combe show. Accord 
ing to Combe’s researches, initial leukocytosis plainly exists as a rule. 
Yet further investigations on this question are necessary. 

With regard to the persistence of leukopenia during the later stages 
of the diseases, I judge from the results in the cases of the sisters 
Hildegard and Ingeborg that from five to nine days after the beginning 
of the eruption decided leukopenia is present. In the case of Ingeborg, 


evident leukocytosis started in on the seventh day after the eruption. 


LYMPHOCYTES AND NEUTROPHILS 


In order to give a basis for understanding the following tabulations, 


I place here the statements of Japha, Lazarus, Karnisky and Carstanjen 
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percentage share of single cell forms in the blood 


formation. 


~wborn Sucklings Grown 


Leukocytes 20,000 u. m. 12-13,000 8,000 
Lymphocytes 20 per cent 50-55 per cent. 34 per cent. 

Q per cent. a. 60 per cent. 
Eosinophils . 2 per cent. 2- 7 per cent. 2 per cent. 
Monos. and 


transitionals per cent, 5 per cent. 4 per cent. 


Polynuclears . 70 per cent. 25-3 


Lymphocytes 22-25 per cent. 
Large Monos. and transitional 2- 4 per cent. 
7 per cent. 


Polynyclear neutro] 2 
hi 4 per cent. 


8-15 years 
Lymphocytes 58 ; 30-34% 


. : 9 FO_FrO, 
Neutrophils 3; ; é - ) 02-00% 


Large Monos 


Larg 
transitionals 


Eosinophils 


Later 
25.1-33.2% 
18.5-36.0 ) 
60.9% 51.8-62.8% 
44.6-60.0) 46.1-79.0) 


tion of lymphocytes to neutrophils 

eytes) is expressed in a fraction 

he denominator neutrophils. 

sult; during the first part of 

; 1e majority ; in the second 

from one day to the next or with 

two or three days; while both 

his reversal of the relation with 

ppens in all cases a number of days 

1d before the appearance of Koplik’s spots. Only 
on (Hilda). 

commencement of this phenomenon of reversal 

re accurately the he cases are observed at 


rsal is observable as beginning 
time 4 days before the eruption. 
time 5 days before the eruption. 


l 
l 
1 time 6 days before the eruption. 
l 


time 9 days before the eruption. 
} days before the eruption. 
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The reversal was certainly accomplished 


1 time 0 days before eruption. 
3 times 2. days before eruption. 
4 times 3 days before eruption. 
1 time 4 days before eruption. 

times 5 days before eruption. 
1 time 9 days before eruption. 
On an average of 3.8 days before eruption. 


The latest limit was three days before eruption. 


Let us take the appearance of Koplik’s spots as a definite limit and 
then we see that the reversal takes place 
1 time exactly with Koplik’s spots. 
3 times 3 days before Koplik’s spots. 
1 time 4 days before Koplik’s spots. 
2 times 5 days before Koplik’s spots. 
1 time 9 days before Koplik’s spots. 
On an average of 4 days before Koplik’s spots. 
The earliest limit was nine days, the latest none. 


The ratio of both cell forms is in this table arranged in columns in 
order to show the values of a single kind of cell, not on the basis of the 
whole count of leukocytes, but on the basis of the sum of lymphocytes 


and neutrophils, so that the ratio of both may be more clearly represented. 


What does this displacement of the percentage count mean with 
reference to the real strength of the count of both forms? One would 
conclude that it might be entirely false, from the diminution of the 
relative lymphocyte count to a disappearance of lymphocytes. ‘The dis 
placement referred to can proceed from a decrease of lymphocytes or an 
increase of neutrophils; but it can also at the same time be a decrease or 
increase of both elements, with an outweighing disappearance of lympho- 
cytes or an outweighing increase of neutrophils. From the foregoing it 
does not appear in the relative count which case is really the true one. 
If one had at the same time taken beforehand a reckoning of the total 
leukoeytie cells in cubic millimeters, and from this got an absolute count, 
then the foregoing question could be simply answered on the basis of the 
relation of this count. ‘This I must assert positively in opposition to 
Zangemeister and Gans, and I have already expressed myself more fully 
on the subject elsewhere.* Next, one can establish the real ratio by the 
count already made. If the relation of lymphocytes to neutrophils has 
involved a displacement in disfavor of the former in the taking of the 
total leukocytie count. as follows: 

, Total Lymphocytes Neutrophils 
Leukocytes Per Cent. Per Cent. 
First Count gic err et 17,000 58 36 
oe | a nr ee 8.400 22 70 
then only either a decrease of lymphocytes alone or of both elements 


can be admitted, considering the outweighing share of lymphocytes. If 


3. Hecker. R.: Miinchen. med. Wehnschr., 1910, No. 48. 
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both forms is taken as the 
something new must be 


count must be found 


ished if one computes the 


lvmphoevtie count 
neutrophil count 
vmphoevtie count 


utrophil coun 


sin 


100 
( ¢ nt T ( Tes OSH) 
Count ‘ rophil 6120 
Count of lymphocyte 1848 (computed from the last equation). 


Count of neutrophi 


al cell 


preponderance of lymphocytes: they have lost 


ils only 47 per cent. 


ES AND NEUTROPHILS 
the leukocytie count 
lymphocytes are very 
appearance bring about a leuko- 
Was possible with the later cases, 
solute dving away of lymphocytes, 
ss of neutrophils; but the decrease 


rmer. Vhere is a reponderat ce 


In Lymphocytes In Neutrophils 
Per Cent. Per Cent. 


59 


9] 
” 
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The d 


h 


Lie 


ecrease of lymphocytes with three children in t first series of 
observations (taken without absolute leukocytic count) came to a sudden 
end at tl 


| 
in the 


one 5 


ie same time that fever stopped, when a quicker motion began 
blood formation. 


The lymphocytosis now begun is only a seeming 


in reality, it was a neutrophilopenia, which springs out of the con- 


inuation and strengthening of the leukopenia. With one child the 
poverty of lymphocytes continued well into the convalescence. 


The decrease of lymphocytes goes on either continually or one sees 


from one to two days before the eruption an intermittent rise at the same 
time with the rise of the total of leukocytes 
neutrophils follows continually in_ the 


The disapy arance of 
lymphocytes. 


same in the cas 
Vera's case is worthy of remark, for in it during th 
time that a disappearance of lymphocytes took p 


ne same 
! 
mcrease of 


manner as ol 


place a not inconsiderable 
neutrophils took place. 
In the first half of 


Pe 


incubation we corresponding as a rul 
eukoevtosis. also a rise of both cell forms 
1" 


he earlier view given out by me, that 
not an apparent one, somewhat due to the 


the decrease of lympho 
increase of neutrophils, but 
is entirely in accord with this further finding 
the neutrophils next are diminishe 


ical, however 


real lymphocytopenia 


+ 


l 
lal 


only in far smaller quantities 
for the second half of measles 
relation 


n between lvn 
lisfavor of the former. 


, incubation is the reversa 
le percentage iphocytes and 


neutrophils t 


rie NEUTROPHIL BLOOD FORMATION 
The 


e consideration of the neutrophil blood formation with the nucl 
as criterion which Arneth maugurated, has certain dangers in it, 
the judgment with regard to it. whether a cell has 1, 2. 3 or 4 
is often entirely dependent on the subjective conjecture of the 
estigator. Yet the method has confirmed itself as us¢ 
that a certan 


standard shows 
neutrophil po 


‘ful, and Arneth’s 
leclaration, itself in the distribution of 
lymorphonuclear cells after the count of their nuclei under 
termined conditions, was also established by another investigate 
ie growth of mononuclear neutrophils, found by Arneth t 


nfectious diseases (in part also absoh 
| blood { 


re sO 
1 ] . 
be relative 


ite), ' 
children who have infectiou 


Was verified by 
rmation in 


Schlossberger have occupied themse] 


ves particularly and give 
following counts as normal: 


2 Nuelei 3 Nuclei 
15 15 
v have, as already mentioned, especially in t 


he case of measles. 
iat there is an increase of a few differentiated mononuclear 
s to the disfavol oT polvnuelea ones, not only in the efflorescent 
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stage, but also already toward the end of the incubation, beginning six 


1 


or seven days before the coming out of Koplik’s spots. 





In my investigations the spider thread-like bridges between the 





nuclear fragments were not kept in mind; they were clearly artefacts of 
fixation (Turk, Grawitz). One cell with two fragments bound together 





by the most vaporous of bridges was counted as two nuclei. In the 





beginning of my observations I thought such a displacement of blood 






formation on the left side was clear during the eruption stage, but not 





to be taken as so during the incubation stage; I proved on the contrary in 





1 


the cases of two children observed in the last days before the eruption 





1 


that a real displacement occurred on the right side so that the three 





or four nuclear cells showed an increase. 





ye 


Ludwig found, in the two cases studied by him during the last four 





or five days of the incubation, a decided increase of mononuclears and, 






decrease of 3-nuclear neutrophils. I must to-day correct my earlier 





view on the basis of these and mv own later observations, and after 





further revision of the first cases. 





1 
| 


That tl 
count of mononuclear neutrophils, is the one truth I will subscribe to. 


1e displacement in blood formation clearly is expressed in the 






The following tabulation leaves no doubt that at the end of the 





incubation time in all cases there has taken place a percentage increase 





of mononuclear neutrophils, also a displacement on the left side. 





In the analysis of the separate cases, one sees in the case of the two 





sisters Ingeborg and Hilda, observed throughout the whole incubation 





period, that the displacement started first one day before and in one of 





them simultaneously with Koplik’s spots; in the remaining time, in 





contrast to the beginning, a relative decrease of mononuclears was 





remarked which in both cases was interrupted eight or nine days before 





the eruption by an increase. 





The exact time of the coming on of the displacement we can determine 





in Cases 2, 3, 4, 9, 10, 11, 12, 13, 14. With these the displacement cer- 














lL time vith outbreak of eruption. 





) 





times 2 days before outbreak of eruption. 





92 > 


3 times 3 days before outbreak of eruption. 





1 time 5 days before outbreak of eruption. 
l 


time days before outbreak of eruption. 





6 

1 time 7 days before outbreak of eruption. 
1 time 8 days before outbreak of eruption. 
Or on an average of 1 days before outbreak of eruption. 















Commonly a plain connection shows between the curve of the total 
: 


neutrophils and the mononuclears. The question now arises whether the 


11 


visible relative increase of mononuclear cells corresponds with a fixed 





numerical relation of mononuclear cells. The same relation is true 





here as between lymphocytes and neutrophils, namely, that the relative 
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increase of mononuclears has its origin either in a decrease of poly- 
nuclears or in an unequal increase or decrease of both cell forms. A 
decision on this would be reached through taking the absolute count. 
Such a calculation would only be possible where the absolute leukocytic 
count had been taken. And in these cases it appears that the relative 
increase In only three cases showed an absolute increase of mononuclears 
while in the other cases just the opposite was true. Here the displace- 
ment on the left also sprang from a decrease of polynuclears. 

In spite of the fact that this displacement of blood formation on the 
left side is a constant occurrence in our cases, it means nothing character- 
istic regarding the real development of cell values. 

Whether this displacement on the left is characteristic for measles 
must at present remain undetermined. According to Flesch and Schloss- 


berger quantitative division appears in the acute stage of different dis- 


eases, but our view with reference to a fixed neutrophil blood formation 


is not determined in the case of any special sickness. 


EOSINOPHIL CELLS 
In my cases I also find as a rule the decrease already referred to on 
another page, of eosinophil cells, during the eruption stage, which 
amounts usually to an entire disappearance. The counts taken during 
the incubation time show a decided decrease, yet it is not always true 
that the disappearance of eosinophils has taken place already many days 
before the eruption. The decrease of eosinophils was determined as 
follows: 
2 times 1 day _ before eruption. 
2 times 2. days before eruption. 
4 times days before eruption. 
1 time 4 days before eruption. 
1 time days before eruption. 
2.9 days before eruption. 


DISINTEGRATED CELLS 

Besides the white blood-cells one finds not considering erythrocytes 
and blood-disks still other cell forms and structures which are from 
their formation to be characterized doubtless as disintegrating leukocytes. 

Among disintegrated cells, I class all transitions from cells with 
indistinct nuclei to the cells formed of shreds of protoplasm and nuclear 
fragments, which remain before entire dissolution. Their size varies, but 
most of them are larger than healthy leukocytes. In coloring all degrees 
of difference are to be seen. Nuclei that still hold together are colored 
‘aintly like protoplasm. With further disintegration the distinct nuclear 
color disappears, and the whole structure appears diffusely tinged with 
the color of protoplasm (with eosin-methylene blue red; with azure more 
bluish). The coloring is often so pale that one can see plainly the 


erythrocytes underneath. Eosinophil granulations hold the color best. 
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In the formation naturally the most different gradations are notice- 
able; round, oval, polygonal besides blurred forms torn in strips and 
threads; many cells show their granulations floating off; so, except with 
the eosinophils, the surrounding sarcolemma does not appear so plainly. 

The differentiation of disintegrated cells from their original form is 
only raceable a certain distance. The nuclei of neutrophils, except 
fractional ones, are often readily recognizable at the first step of decay, 
as is true of the eosinophil granulations; more difficult to determine are 
the lymphocytes; in Giemsa preparations they appear as red colored 
polygonal bodies without any visible protoplasm. But I can say as yet 


nothing positive on this point. 


In German literature there is not much on these forms, but they 


! 


appear to be identical with the disintegrated cells of Uskow, the solution 


forms of Botkin and the shadow-cells of Klein. 

A priori it would seem that these disintegrated cells offer a directly 
opposite relation in their count to the count of leukocytes or other cell 
forms. The more the countable leukocytes disappear the more one can 
compute the disintegrated cells. But it has not yet been proved. In 


} 1 


many eases the described relation is plainly observable, as in Hugo’s case, 


or on a certain day in Vera’s case, also with Carola and Klemens. With 


other children it was measured wrong. 


This deficiency Is not hard to understand. When a kind of cell is 


reduced in the blood formation, this will beyond all doubt be the evidence 
of a disintegration having taken place. But it is not entirely plain that 
this disintegration within the blood-vessels gets into the circulation; it is 


far more probable that it happens in larger measure within the organs. 


Further. with regard to the cells which dissolve in the circulation, it is in 


no way established how long the take to clissolve. So we may believe 


that cells or fragments of cells which proceed from an extensive breaking 
up of leukoeytes remain in the blood only until the leukocytes have again 


har ve] eration o1 attraction of cells from the ir stores. 


Al Lt 


increased through 
So we have the total figure of disintegrated cells exactly correlated with 
the higher leukocytic count. 

A diagnostic explanation for disintegrated cells is not yet forth- 
coming. Further investigations on the subject, especially on the differ- 


entiation by means of Winkler’s oxydase reaction are under way. 





THE EARLY DIAGNOSIS OF MEASLES 











measles one day before the eruption 


of Koplik’s spots. The advance gained through this was diagnostically 
extraordinarily important, but still insufficient for an effective prophyl- 
axis. Then although Koplik’s spots are specific for measles they do not 
always come even three days before the eruption, not frequently they 
appear only ot yefore and sometimes simultaneously with the 
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eruption. And even when they come longer ahead they show only that 
measles are about to break out. At this stage the disease is already very 
infectious. 

The same sign is of value also for the “conjunctival Koplik” described 
by Von Schick: Whitish, somewhat prominent spots on the swollen mem- 
brane of the caruncula lacrymalis, which, according to Escherich, at 


times are already visible before the eruption in the mouth. 


According to the observations of Jacobson and Baltaceame, Koplik’s 


spots are absent in 9 per cent. of cases, but the author believes that in 
these cases the phenomenon had already disappeared at the time of the 
investigation. Out of 150 cases with Koplik, in 105 the end of the first 
coming on of this symptom could be followed, and it appears that the 
spots were visible, 

In 71 cases 67 per cent. simultaneously with eruption 

in 18 cases 17 per cent. 2 days before eruption. 


In 5 cases 5 per cent. 3 days before eruption. 
In 6 cases 6 per cent. 4 days before eruption. 
In 4 cases 4 per cent. 5 days before eruption. 
In 1 case 1 per cent. 6 days before eruption. 
On an average 0.9 of a day before the eruption. 
My observations give the following results for the appearance 
Koplik’s spots: 


2 times with the eruption. 


6 times 1 day before eruption. 


4 times 2 days before eruption. 


2 times 3 days before eruption. 


On an average of 1% days before eruption. 

At times Koplik’s spots come on without any eruption or any disease 
following. In such a case Von Sperk calls it a doubtful case of measles ; 
in one case of mine no further symptom followed. The spots were so 
characteristic that we all took for granted that the attack of measles was 
absolutely determined. 

If Koplik’s sign, then — except in a few cases — is a pathognomonic, 
early symptom of measles, so the significance of the blood diagnosis is 
also, without any further symptom, if one can find out the exact com- 
mencement of both symptoms — Koplik and blood formation. In my 
cases on an average there appeared : 

Koplik’s symptom 1% days before eruption. 

Leukopenia 4.4 days before eruption. 

Relative lymphocyte precipitation 6 days before eruption. 
Displacement of blood formation 4 days before eruption. 
Eosinopenia 2.9 days before eruption. 

Moreover, it is true that the last four symptoms could be determined 
still earlier by means of a reasonable investigation of the circumstances. 

Of the remaining early symptoms of measles, we have still to mention 


the decrease of weight, about 100 gm., found by Von Meunier, which can 
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be explained by no disturbance of digestion ; further, there is an inexplica 









ble ine in temperature. 





was found in two cases 





ubation 





Important through the whole incubation time: in one case tor ten davs 






and in one four days. One case it was observed five days before. In al! 





cases the temperatu showed deviation from normal. 






Qo7 cic 
= USIS. 


































Even if an early recognition L¢ ocalization of measles in many 
Cases 1S not so Important because irmiless characte if the disease, 
still its prevention is necessary with all children who may be at all 
endangered through measles; also wit ases of latent tuberculosis, and 
with frail and anemic children; wit ose who have a special disposition 
to disease of the ears, of the heart ( e lungs. In such cases a measles 
infection mav affect the whol nd nothing is sadder for such ehil 
dren than the comr n saying t : | children have to have measles.” . 

With rega mail changes in children in the first 
period of incubat hi in the literature. Heubner finds 
certain deviations from normal; sometimes cold in the head, slight con- 
junctival catarrh, cor Co. a sw appearance, watery eves; these 
symptoms cease ana I l ness comes on with ! er and 
catarrhal mantfestati 

vident 1! Some Cases, With 
buccal mucous membranes, 


S1X ¢ Ss pelo eC ¢ t10n 3; wit K , restiessness and great bedwetting 
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according to constitution. I"} omogeneous behavior of measles in 
imilies I fi support for. Pairs of brothers and sisters show a 
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. ne da eft the { rd at the time of the out- 
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increase of mononuclear neutrophils and the later disappearance of these 
happened with them on the same day, so the contrary displacement on the 
right side to the disfavor of polynuclear neutrophils came at the end of 
the incubation. Also they both had an abnormally long incubation time. 
Another pair of children, seven months after typical measles, had a per- 
fectly developed second attack. 

In a glance over the results of preceding researches, the investigation 
comes near to becoming an ordinary biological examination ; something 
on the subject of disintegration of cells and their appearance in the blood, 
on the part of different cell forms in distinct phases of infection, on their 
place in the protection of the body structure, on the old and the biological 
value of mononuclear and polynuclear neutrophils, on the meaning of the 
leukocytic structure on the struggle against infectious virus, etc. 

Inasmuch as such speculations, if they are not extremely clear, only 
complicate matters, and as my object was to bring all possible material to 
bear on a period of disease hitherto little studied, so I had to give here a 
long theoretical discussion. For this reason I have not taken up one form 
of cells — the great mononuclears and transition cells. 

These are my results: 


1. The rdle of neutrophils and lymphocytes in the understanding of 
leukocytosis. Ziegler and Schlect understand by leukocytosis “a quanti- 
tative cell displacement of white blood-cells in the disfavor of poly- 
morphonuclear (neutrophil) leukocytes. It is connected with a very 
strong absolute increase of this kind of cell. The lymphocytes can possess 
normal value, but mostly, at the beginning of leukocytosis, are decreased.” 
[ cannot agree with them. In my cases, leukocytosis was much more 
evident during increase of lymphocytes. 

Lymphocytes do not figure in measles as a passive (inactive) element ; 
their absolute fluctuations are throughout greater than those of neu- 
trophils. 


2. I should like to recall the statement of Von Pirquet, according to 
which a hitherto positive cutaneous tuberculin reaction disappears in the 
course of measles, to become marked again after a week. The cessation 
of the capability for reaction happens on the last days of the incubation 
(one, three and five days before the outbreak of the eruption). Von 
Pirquet explains this phenomenon by an absorption of “ergines,” that is, 
that these bodies act as antibodies, which the clinical reaction interposes 
between cells and tuberculin. With this disappearance of specific tuber- 
culous antibodies is connected the frequent outbreak of tuberculosis after 
measles. 

It remains to explain the parallelism between these observations and 


my resuits with regard to the white blood-corpuscles. Directly toward the 


end of the incubation time, a decided reduction of the stability of lympho- 
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cytes takes place, so that a connection between this and the cessation of 
tuberculin reaction is evident. In tuberculosis, as we well know, there is 
an entirely distinct significance attached to lymphocytes. Their exclusive 
or preponderant presence in an exudate or transudate is a direct sign of 
tuberculosis. So the conclusion seems justified that the lymphocytes 
stand in a very close relation to the specific tuberculous antibodies, of 
which they are perhaps the source or carriers. 


3. I should like to endorse the explanation first put forward by Von 


Pirquet in regard to variola; that we have before us in infectious diseases, 
as it were, “specific reaction diseases’ whose nature is to be recognized 
by a specific reaction of infiltrated antigens with certain antibodies 


formed from the organism. When the formation of antibodies from the 


virus (antigen) irritant ceases, then no reaction comes, and no disease. 


f first infection we have the spectacle of a reaction 


In the serum disease 
disease, in which the antigen meets with a virginal organism, and this 
first induces the formation of antibodies, while in serum disease of 
reinfection the antigen finds the material necessary to reaction already in 
the organism. While in the latter case the reaction disease starts in 
strongly or is hastened, in the former case there is a long period without 
any symptoms, which goes on from the entrance of the antigen till the 
formation of the specific reaction body incubation. And after this 
there is first an illness of many days. The infectious diseases correspond 
with the first type (serum disease of first infection). 

[In measles it is very noticeable that it appears like a kind of specific 
reaction sickness, but there is not t proof of it (Von Pirquet, 1907). 
The I‘ semblance of the app arance of measles and serum sl kness of first 
infection is far-reaching. Long incubation, in serum sickness, eight to 
d 


twelve days, in measles twelve to seventeen days; then sudden onset of 


iilness with fever and a spotty eruption, which in serum sickness breaks 
out from the place of injection; in measles from mouth and throat over 
the body. 

The effort to establish measles as a specific reaction sickness (of the 
type of first infection) received a two-fold benefit from my observations ; 
first, the establishment of leukopenia in measles, according to the 
sienenfeld, as also characteristic for serum disease of first 
injection; and second, the appearances familiar in measles and already 
described seem to be true also in serum sickness. So Moro finds that the 
constitutional predisposition with serum sickness of first injection plays 
a great part. 

It remains to be found whether after measles, as after vaccination, a 
specific hypersensitiveness comes on. Measles very seldom occurs twice, 
and I don’t know whether it is due to a shortening of incubation time in 


such cases or to a specially violent form of the disease. 
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RESULTS 

The blood of children with measles shows not only through the erup- 
tion, but also in the last of the incubation period certain typical changes, 
which, inasmuch as they precede the symptoms bitherto acknowledged as 
early (Koplik, exanthem) by from two to six days, make possible a 
decidedly earlier diagnosis in suspected cases. These changes are: 

1. Leukopenia. 2. Relative and absolute disappearances of lympho- 
cytes. 3. Displacement of Arneth’s blood formula on the left side. 4. 
Decrease of eosinophil cells. 

Leukopenia is very marked and on an average noticeable four and a 
half days before the outbreak, three and three-tenths days before Koplik’s 
spots; two or three days before the eruption leukopenia was at times 
interrupted by increase of leukocytes. 

The disappearance of leukocytes depends on a reversal of the relation 
between lymphocytes and neutrophils. The lymphocytes, which prepon- 


derate in young children, fall away markedly, so that the neutrophils are 


in excess. This phenomenon appears earlier than leukopenia; on an 
average, six days before the eruption; four days before Koplik’s spots. 

The relative lessening of lymphocytes means, reckoned absolutely, not 
so much an increase of neutrophils, but a disappearance of lymphocytes. 

Leukopenia during incubation is caused chiefly through a loss of 
lymphocytes, next in less degree by a disappearance of neutrophils. 

The percentage of mononuclear neutrophils increases toward the end 
of the incubation. The displacement on the left side of Arneth’s blood 
formula begins on an average of four days before the eruption, two and 
four-tenths days before Koplik’s spots. 

The relative increase of mononuclear neutrophils is conditioned some- 
times by the increase of mononuclears, sometimes by the reduction of 
polynuclears. 


The eosinophil cells disappear during the eruption and s! 


OW a 
decrease even in the incubation, which begins usually two and nine-tenths 
days before the eruption. During incubation a decided and periodic 
variation in the breaking up of leukocytes takes place, in which all stages 
of distintegration cannot be followed. The typical behavior of these 
disintegration cells, according to their number and kind, cannot be 
determined. 

The body temperature shows even in the early stages of incubation 
fluctuation and increase. 

The understanding of measles as a specific reaction disease of the type 
of serum disease lies in the understanding of leukopenia and the con- 
stitutional reaction. 

Leukocytosis is not always identical with neutrophilocytosis, but can 


also be the expression of lymphocytosis. 
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Lymphocytes stand in close relation to the specific tuberculous anti- 
bodies (the “ergines” of Von Pirquet) of which they are evidently the 
vehicle. 

AUTHOR S CONFIRMATION OF HECKER'S WORK 

During the past year at the Children’s Hospital of the Boston Dis- 
pensary I have had an opportunity to follow Hecker’s line of investiga- 
tion of the blood-picture in the prodromal stage in two different small 
ward epidemics. ‘The results of which are given in a separate article. 


My findings concur with those of Hecker. 

During the last year a very interesting and instructive article has 
appeared from the pen of C. Von Pirquet,* who takes up the topo- 
graphical appearance of the eruption and gives many very carefully 
worked out diagrams of the progress of the eruption from area to area 
on the body. It would be impossible to give a complete survey of the 
paper without giving it in whole, but his conclusions are most admirably 


worked up and are given practically in full, as follows: 


CONCLUSIONS FROM VON PIRQUET 

[ assume then that the measles eruption is analogous to small-pox in 
its explanation ; through the agglutinizing action of the antibodies on the 
measles virus, whereby there appears only a toxic reaction on the skin, 
not a new development of the virus. 

Are the observed facts in accordance with the hypothesis? Through 
observation we have established the following facts: 

1. The breaking out on the outer skin starts from the head to the 
trunk and from there to the extremities. 

2. Parts of the body are infected later, acc ording as they are removed 


from the head and trunk. 
3. At the same time certain regions remain retarded in their devel- 


opment of infection; they are the cheeks, knees, nates, and especially 


the outsides of the elbows. 

t. The eruption exhausts itself frequently without having reached 
the periphery and especially the retarded regions. 

5. Hyperemic parts of the skin—red scars, tuberculin reactions, 
eczema, ete. — hold the eruption more fully and freely; anemic parts 
(white scars) later and less than the surrounding regions. 

6. Also through artificial hyperemia the local eruption can be 
increased if the hyperemia takes place at least one day before the 
beginning of the eruption. 

%. In the same way can a premature settled congestion cause a 
retardation of the eruption. 


4. Von Pirquet, C. Frhr: Das Bild der Masern auf der ausseren Haut, Wien. 
Ztschr. f. Kinderh., vi, 1-226. 
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All these facts accord with each other in showing that an absorption 
by the tissues with the virus coming by way of the blood-vessels is neces- 
sary to the beginning of the eruption. It is not yet clear whether the 
localization follows through a primary fixing of the measles virus or 
whether the antibodies must first be absorbed by the tissues in order to 
fix the measles virus. 

I have already pointed out that I do not believe that the exciting 
causes of infection, as such, generate the eruption embolically, but that 
it first becomes induced through impregnation of tissue with antibodies 
that fix themselves in the skin. Let us assume that the antibody pro- 
duction begins about seven days after the infection, that these elements 
are cultivated chiefly in the large glands and in the marrow of the bones, 
and from there extend about ten days after the infection through the 
venous blood and lymph into the circulation. 

In this way the arterial blood comes to carry antibodies and give 
them out gradually into the tissues in the same way as it gives out 


oxygen. The tissues, which, like the membranes of the nose, larynx and 


mouth, are very abundantly filled with blood, can be so impregnated in 
from one to two days, that in them follows an agglutination of the 
circulating exciting causes of measles. The agglutination brings about. 
a mechanical stop of the exciters in the capillaries which have all been 
formed into globules and in their place follows the formation of apo- 
toxin, which shows itself clinically as the eruption. 

The outer skin is less filled with blood than the membranes are, it is 
impregnated first from three to four days later. The infection appears 
earliest in those parts which are nearest the great blood-vessels. When 
the nearest tissues have absorbed antibodies in sufficient quantity they 
permit also the impregnation of the peripheral parts. The less blood 
supports a part of the skin, the farther it is removed from the heart 
and the longer way the blood has to go through the little blood-vessels, 
the later follows the impregnation. 

The agglutination and the resultant development of the eruption 
appear according to the proportion of the impregnation by coming out 
gradually. Between the agglutination and the fixation of the exciter of 
the eruption and the origin of the clinically perceivable eruption, we 
have, after the analogy of variola, a period of one to two days. 

Let us seek to analyze our further observations on the foundations 
of this hypothesis. 

The effect of hyperemia on a certain part of the skin is easy to 
understand; through an intertrigo, a tuberculin place, a hyperemic 
scar streams more blood than through the surrounding skin: therefore, 
quicker impregnation and freer eruption follows there. 

Experimental hyperemia works in the same way (a mustard plaster). 
But it may be accomplished two days before the beginning of the eruption 
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FIRST SIGNS OF MEASLES ERUPTION 


The facts we have established apply to the beginning of the eruption. 

This takes the form of scattered red papules on the head and trunk, 
and it appears in different regions in the following order of intensitv: 

Behind the ears. 

In the middle of the upper sections of the back. 

In the region of the mouth and nose. 

On the cheeks and in front of the ears. 

On the forehead. 

Seldom and sparsely on the breast and abdomen. 


THE ERUPTION AT THE BEGINNING OF THE SECOND DAY 


The eruption now spreads to the rest of the body in the course of 
from two to four days; on an average in three days. 

After the course of the first twenty-four hours the average develop- 
ment of the eruption is a follows: 

On the head and back region there is a plentiful eruption ; this covers 
the upper and middle parts only. The cheeks are slightly affected and 
show little or no eruption. 


The eruption is slight on the breast, abdomen, shoulders and in the 


axilla. 


The beginning of the breaking out on the other parts of the arm, 
the thigh, the popliteal space, the nates and front of the leg shows the 
papules like tents joined together. 

The back surfaces of the leg, the feet, the knees and elbows are 
still free. 


THE ERUPTION AT THE BEGINNING OF THE THIRD DAY 


After forty-eight hours, progress is either ended or is still in the 
above-described stage. On the average, it has the following extension: 

Head, trunk, shoulders, the anterior surfaces of the upper arms and 
the thighs are thoroughly covered. 

Less constantly the eruption appears on the posterior surface of the 
upper arm, the forearm and the back of the thigh; slight eruption shows 
on the popliteal space, the legs, less on the hands and knees, and never 
on the nates. The eruption begins on the feet, while the elbows are still 
usually free. 


THE ERUPTION ON THE FOURTH AND FIFTH DAYS 


On an average the eruption is now fully developed, only the nates, 
feet and elbows are often backward in showing it. The fifth day only 
exceptionally brings a more thorough breaking out, which shows itself 
by appearing on a region hitherto free or by becoming more violent on a 
region hitherto only faintly affected. 
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HOW THE ERUPTION LOSES COLOR 


The attack is very red in its first appearance, but after one 


days the hyperemia diminishes; it leaves behind at the same time a light 


to two 


pigmentation. 


This process of fading begins usually on the forehead where the 
eruption is accustomed to lose in intensity at the beginning of the 
second day. 

At the beginning of the third day on the average, the forehead and 
scalp are entirely faded; the commencement of fading shows itself in 
other places, on the trunk and shoulders. 

At the beginning of the fourth day the fading has begun on 
extremities; on t 


the 
he forehead and sealp also the slight pigmentation has 
usually entirely disappeared. 

At the beginning of the fifth day, finally, the whole head (with the 


exception Oot 
H 


the cheeks) has entirely lost the eruption; while the pig- 


mentation is still plain on the other parts of the body so far as there 


was eruption. 


The elbows and feet remain entirely exempt from 


] 


such eruption, 
more seldom the knees, nates and hands. 


PifE DURATION AND FORM OF A SINGLE EFFLORESCENCI 
For its full development (from the first appearance of the papule to 
the disappearance of the hyperemia) the eruption takes on an average 
of three days ; the latest in coming (i. e., on nates and feet) have a quick 
cessation; they are paler, more transient, disappear often without am) 
pigmentation. 

A single efflorescence begins mostly as the smallest red folli ulat 
elevation and are often surrounded with enemic spots; the, 


all sides 


enlarge on 
joining with adjacent efflorescences, and then can so cover the 


skin that only few clear unaffected spots of normal skin remain. Besides 


this, there is also on the first day an increase of new papules which 


develop themselves — after a short time their hyperemia common! 
again disappears and leaves behind pigmentation. 

The intensity of the starting of new papules and the increase of the 
eruption diminishes very much after the third d 


I lav. 
It amounts to in units: 
First Day Second Day Third Day Fourth Day 
172 160 87 17 


THE INFLUX OF THE ERUPTION AS DEPENDENT ON COMMON AND 


LOCAL 
CONDITIONS 

Commonly the influx can only be obscurely understood in its influence 

at the cessation of the eruption. In summer, the attack appears to 

p more quickly than in winter. With little children the eruption 
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is frequently mor complete than with larger ones. Brothers and 
sisters show extraordinary similarity in the character of the eruption. 

The influence of local causes on the ending of the eruption is very 
great. The attack is more violent on all chronically hyperemic places 
than on the normal skin surrounding them, equally whether the hyper- 
emia na een ught « by tuberculin, pressure of garters or intertrigo. 


hema and urticaria on the extremities present 


Lov a 


before the measles tends to bring on a very thorough eruption which the 

extremities develo} yoner than the trunk. 
Artificial inducing of the eruption was reached once by the applica- 
congestion, but only when this hyperemia was 


before the appearance of the eruption. 


rION OF THE ERUPTION WITH TIE DISTRIBUTION OF ARTERIES 

AND THE LENGTH AN ARTERY IN ANY PART OF THE SKIN 
cessation of the measles eruption 
usually we observed lated to the distribution of the great 


nerves and arteries. 


nsory nerves have a different distribution from the eruption ; 


on corresponding with the “Ileadschen” zones 
different rule. The eruption cannot, therefore, 
on with the distribution of the sensory nerves. 
correspondence with the course of the great 
the eruption follows the rule — with the excep- 


: 
cleared up — that it appears the sooner accord- 


terlal system, and the nearer 
culation there is. 
‘uption comes on later according as the region of the skin is 


iwecording as the blood has a longer way to pass 


re is less hyperemia. 


VW R THE NATURE Of! 
PTION 
ts and from correspondence with 
the hypothesis has been reached 
apotoxiec reaction on tli exciting 
hold in the capillaries 
ad thetically assume that there 1s 


rus undergoes whet it passes 


with antib dies may be the cause 
mation follows if te ramanner 
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have a very intensive circulation (mucous membranes) or the parts which 
lie near the heart and the great blood-vessels. After these become 
impregnated, then the remaining parts take up successively enough 
antibodies to bring about an agglutination of the exciting causes of 
meales. 

Through the agglutination the exciting cause is spread gradually 
through the circulation; the agglutination finds much less material in 
the regions later impregnated (the extremities) ; so the eruption here is 
much slighter and more fleeting. The frequent freedom from eruption 
of the elbows, feet and nates is explained thus, that at that time when 


the parts of the skin least provided with arteries are impregnated, no 


exciting causes of measles are at that moment in the blood. 

This series of articles on the study of measles is most interesting and 
instructive, and should lead to renewed efforts toward finding the etio- 
logical factor more positively than it is at present. The immunity 
reactions going on in the body during the incubation period of measles 
are most definite and it should be possible to put them to some diagnostic 
use by working out some definite early reactions. 

University Hospital. 
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Pediatria, 1913, iv, No. 6. 
Myelitis, Transverse, Secondary to Cancerous Degeneration of Persisting Thymus. 
A. Roeeavilla. 
Riforma med., Oct. 4, 1913. 
Neuroses and Psychoneuroses of Childret lode of Development and Treatment.— 
B. Rosenbluth. 
Med, Ree., Nov. 8, 1913. 
Paralysis, Congenital Spastic, Early Operative Treatment of.—P. Redard. 
Ann. de méd, et chir. inf., Oct. 1, 1913. 
Paralysis in Children, Operative Treatment of. *. J. Fassett 
Northwest Med., October, 1913. 
Preneurasthenie and Preinsane Conditions Ross Moore. 
Jour, Am. Med. Assn., Aug. 30, 1913. 
Psychie Abnormalities of Children, Causes of. 
Ztsehr. f. Kinderh., 1913, viii, No. 6. 
Spasmophilia, Magnesium Sulphate in Treatment. . Berend. 
Monatschr. f. Kinderh., 1913, xii. No. 6. 


GENITO-URINARY SYSTEM 

Kidneys, Deformity of the, in Infant.—K, Buday. 

Virchows Arch. f. path. Anat., 3, cexili, Nos. 2-3. 

Kidneys, Normal, Misplaced.—F. Lejars ai » Rubens-Duval. 

Rev. de chir., October, 1913. 

Nephritis, Acute, Report of a Case of, in an Infant with Congenital Heart Dis 
ease.—H. M. McClanahan. 

Jour. Am. Med. Assn., Sept. 27, 1913. 

Nephritis in Children, Mild Chronic; Two Cases 

Pediatria, 1913, iv, No. 6. 
Precocious Menstruation.—F. P. Gengenbach 
Jour. Am. Med. Assn., Aug. 23, 1913. 

Stricture, Congenital, of » Prostatic Urethra with Bladder Hyperplasia, 
Urethral Dilatation Multiple Absecesses ot Both Widneys—Wm. H. 
Jordan. 

Jour. Am. Med. Assn., July 26, 1913 
Urinary Lithiasis in Infaney A. N. Collins. 
Am. Jour. Dis, CHuILp., October, 1913 

Vulvovaginitis in Children R. M. Smith 


Am. JouR. Dis. CHILD., November, 1913. 


OSSEOUS SYSTEM 
ints, Loose Bodies in O. Brehm. 


Deutsch. Ztsehr. f. Chir., September 


SKIN AND APPENDAGES 


utaneous Affections of Childhood. Alfred Schale 
Jour. Am. Med. Assn., July 19, 1913 


Kezematous Children, No Specific Skin Reaetion in *. Mautne) 
Ztsechr. f. Kinderh., 1913, viii, No. 6 
rythrodermia, Leiner’s Desquamating E. D nigerods 


Pediatria, 1913, iv, No. 4. 


} 





CURRENT PEDIATRIC LITERATURE 147 


Purpura, Urticaria and Antioneurotic Edema of the Hands and Feet in a Nursing 
Baby.—Irving M. Snow. 
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